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Friction Devices of Metal Powders 


One of the most interesting applications of sintered metal 
powders on a really large scale is described in the first 
article. Alloys of metal powders are firmly bound to steel 
backings which are used as friction devices on many types 
of machinery. The metallurgy, the heat treatment, and the 
equipment used are fully described. The history of this 
development and the problems solved are discussed. 


Induction Heatin g 


It is generally known that induction heating is widely 
used in several applications in industry, particularly melting, 
heat treating and forging. Mr. Chesnut has presented in 
one general discussion a picture of the many uses of this 
type of heat, particularly as it affects the Defense Program. 


O pen-Hearth Problems 


This article is a valuable contribution to the literature on 
open-hearth practice. It contains comment on certain pa- 
pers presented earlier this year and also a broad discussion 
of slag metal relations. 


Calcium in Ca-Pb Alloys 


An exceedingly unique method of determining the amount 
of calcium in calcium-lead alloys is described by Messrs. 
Schumacher and Bouton. The calcium content is determined 
by inspection—it is a case in which the eye is quicker 
than the microscope. 


Gold Filled Metal for Spectacles 


The many — necessary in the manufacture of gold 


filled spectacles by the American Optical Co. are told in 
a pictorial presentation. All the steps, from the selection 
of raw materials to the final shaping and assembly of the 
finished parts of the spectacles, are covered. 


DECEMBER, 1941 


Engineering Digests 





Flame-Cutting Shell Billets 


Not the least interesting feature of shell manufacture is 
the variety of processing methods that can be—and are 
employed. Flame-cutting of forging billets, many of which 
are destined to be shells, is described by Rockefeller (page 
898). 


American Calcium 


All kinds of new American industries are the children of 
the defense program and strategic necessity. A recent addi- 
tion to the family is calcium, which, according to Kinzel 
(page 903), is now being produced on a commercial scale 
at a plant in Michigan. 


Annealing, Flakes and Hydrogen 


Flake formation—always a dominant problem in time 
of war—has been assiduously studied by American metal- 
lurgists and engineers, who have tended to point their guns 
at hydrogen. Interesting German investigations on the effect 
of hydrogen absorbed on annealing are reported by Houdre- 
mont & Schrader (page 914). 


Welding Aluminum 


As ever-faster aircraft are developed, the effect of even 
such tiny surface bumps as rivet heads on aerodynamic drag 
becomes appreciable, and spot welding of aluminum air- 
craft structures is, therefore, on the increase, says Merriman 
in a “composite” on the welding of aluminum, beginning 
on page 916. 


Bright Anneal Brass? 


Yes, brass can be “bright annealed” by using an inert or 
strongly reducing gas, but commercial practice largely fol- 
lows the procedure of ‘clean annealing’’—annealing in an 
inexpensive atmosphere that permits a thin, easily-pickled- 
off oxide film to form, report de Coriolis & Lehrer (page 
923). 


Metals in German Aero Engines 


The Germans—up to 1939, at least—have been using the 
highest grade materials and workmanship in their aircraft 
engines, it is revealed by Young (page 928), reporting on 
a real ‘teardown’ inspection of a German engine. 
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 G-E Furnaces 

‘That Prevent Scale — 
vithout Decarburizing 
Will Save You Time 


and Money | 

















O YOU have a job that requires scale-free harden- 
ing without decarburizing? Is it costing you time and 
money to clean and machine the parts? If so, then you 
have a job for General Electric’s new tool-room furnaces. 


Used with drycolene, these new furnaces prevent de- 
carburization and give you scale-free work. You can save 
that extra time required for cleaning and machining. Uni- 
form temperature distribution and accurate control assure 
you precision in your heat-treating work. 


With these furnaces, ease of operation, cleanliness, and 
low heat losses give you a low operating cost. When used 
with drycolene, the composition of the gas and its flow into 
the furnace is maintained automatically—no attention is 
required by the operator. 


Although designed primarily for use with non- 
scaling and nondecarburizing drycolene, these fur- 
naces can also be used with other types of atmosphere 
gases. For more information on how they can fit your 
particular job, ask for Bulletin GEA-3596. General 
Electric Company, Schenectady, N. Y. 
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Isn’t the Pendulum Swinging Too Far? 


Things have a way of balancing themselves. The 
strong effort of the steel producers to cut down the 
compositions and sizes passing through the mills, in 
order to facilitate quantity production, is logical and 
the step important in the defense program. Yet, such 
simplification carried out completely and becoming 
stabilized enough to carry through beyond the period 
of emergency, is not a permanently healthy condition. 
If customers, seeking for the most effective and eco- 
nomical steel to meet a particular type of service, 
cannot secure trial lots of special steels, but are forced 
to select only from the steels of huge quantity pro- 
duction, the progress of the metallurgical engineer- 
ing achievements in making and using ‘“‘tailor-made’’ 
steels will slow down almost to a standstill. 

However, with electric steel capacity now planned 
for almost 4,000,000 net tons, this certainly need not 
be the case. When the emergency is over, these 
electric steel furnaces will be looking for something 
to melt. These greatly increased facilities for mak- 
ing up moderate sized heats of special compositions 
with a minimum of difficulty should lead to catering 
to the demand for experimental and tailor-made steels. 
As far as the melting end goes, the situation will 
automatically adjust itself. There is likely still to 
be a lack of comparably flexible rolling equipment on 
which a variety of shapes and sizes can be made more 
conveniently than in a production mill. 

There would seem to be opportunity for some mills 
to build up a special-order department, using low- 
output hand mills that would be obsolete in the main 
mill, to go with the electric furnaces. 

Some of the publicity on the handicap of handling 
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small lots may be to lay the ground work for charg- 
ing extras on small lots that, in time of low produc- 
tion, the mills omitted. That's all right. The chap 
who needs a special lot should pay for the bother of 
making it and keeping it separate from other lots. 
It is the setting up of permanent barriers to his ob- 
taining it when he’s willing to pay for it that needs 
watching.—H.W.G. 


Metal Powders 


One of the pioneers in the powder metallurgy in- 
dustry, Charles Hardy, has called our attention to 
some of the loose terminology prevalent in this field. 
The base materials in this industry are produced by 
different methods—some by mechanical and some by 
chemical. Those made by the first are really pow- 
dered metals; those by the second, metal powder or 
metals in powdered form. 

To designate all these by the term ‘powdered 
metals’ is considered less desirable and less accurate 
than to use the term “metal powders” for the entire 
base product. It is, therefore, urged that editors and 
others in the field adopt the term ‘‘metal powders.” 
We second the motion. 

Of course, the use of the expression ‘powdered 
metallurgy” is incongruous, but it is still prevalent 
even from professors in institutions of learning, 
though it surely wouldn't pass the Dept. of English. 


a. #, C. 


Engineer and Metallurgist— Incorporated 


Stories of that mythical battle between the metal- 
lurgist and the engineer are again current at technical 
society meetings and conventions. We listened to a 
particularly entertaining one at the recent National 
Metal Congress. 

For some reason, people insist on cooking-up an 
elaborate bone of contention between these two 
vaguely separated groups of technical men. They 
explain the lack of cooperation that exists between the 
two and the enormous waste and inefficiency that 
might result if this condition were allowed to con- 
tinue. Then, depending on which side of the fence 
they, themselves, are located, they indulge in much 
sharp and subtle lampooning of this fanciful obstruc- 
tion. 

All of it makes good platform talk and is sure to 
get a rise out of the audience, but factually it just 
doesn’t stand up. 

What is seldom realized is that a fine line can no 
longer be drawn separating the metallurgist and the 
engineer, because a technical man that is really a 
combination of both has evolved. This man, whom 
we like to call the metallurgical engineer, was prob- 


(Continued on page 876) 
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Refugee kiddies inspect a new ambulance presented 
by the British-American Ambulance Corps. 


Same 


Inland Defense Steel 
Goes on 


Errands of Mercy 


Every day Inland ships thousands of tons of steel 
for the Defense Program. A large part of the ton- 
nage is used for constructing new plants, building 
equipment and manufacturing munitions. However, 
some Inland Defense Steel goes on errands of 
mercy. Typical of this are the Inland Sheets used 
by automobile manufacturers in building ambu- 
lances for service not only in our own army camps, 
but also in the camps and among the civilian 
populations over seas. 


Inland has always been proud of its ability to serve 
customers well through a closely knit organization, 
complete control of raw materials and modern 
plants. And now— because defense is Inland’s No. 1 
Job, all Inland men and all Inland facilities are 
coordinated in serving our Government to the 


fullest extent possible in the present emergency. 


SHEETS - STRIP - TIN PLATE - BARS «+ PLATES 
FLOOR PLATE - STRUCTURALS - PILING - RAILS 
TRACK ACCESSORIES . REINFORCING BARS 


INLAND STEEL CO. 


38 S. Dearborn Street, Chicago . Sales Offices: Milwaukee, Detroit, St. Paul, St. Louis, Kansas City, Cincinnati, New York 

















Sintered Metals in Friction Devices 


Interest in powder metallurgy is one of the promt- 
nent trends of the past few years. In the last two 
years two national symposiums of broad interest and 
value have been held. 

This article is a contribution to the literature in 
this field. The production of the sintered metal fric- 
tion devices here described demonstrates one of the 
outstanding accomplishments in the application of 
powdered metals to the design and production of 
valuable engineering products. The history of the 
development of this product by the S. K. Wellman 
Co., the problems solved, the heat-treating and other 
equipment developed, some of the alloys used, and 
certain industrial applications are discussed. 
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by EDWIN F. CONE 


ITHIN THE LAST 20 YEARS powder metallurgy has 

gradually gained marked recognition. Today 

it is attracting wide attention, both metallurgi- 
cally and industrially. It has long been known that 
a wide variety of articles could be made by sintering 
metal powders into a coherent form, but it is only 
within the last decade or two that the use of powder 
metallurgy for the production of important industrial 
products has become extensive. 

Sintered bearings of the self-lubricating type have 
been in wide use in the automotive industry and in 
allied industries for the past 15 years, and have more 
recently been given wide acceptance in the refrigera- 
tion and electric motor industries. Today such bear- 
ings consume an extensive part of the relatively large 
quantities of metal powders which are being pro- 
duced. 

Of more recent development, however, are brake 
and clutch facings composed of sintered metal 
powders. Such brake and clutch facings have been 
available since the early 1930's, but only within the 
past five or six years have they come into extensive 
use. Today they are being used in the heavy indus- 
tries from coast to coast and have found important 
uses in many of the war machines which are being 
produced under the Defense Program. Trucks, trac- 
tors, tanks and airplanes are now being produced 
which rely on sintered metal clutches or brakes to 
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Velvetouch bimetallic facings riveted onto 
assembly for a mine hoist. 


Clutch disks for truck with Velvetouch 
facings welded to the steel carrier disk. 








Steering clutch disks for popular make of tractor with 
ee = facing rings of Velvetouch material welded to oppo- 
{ . site sides of each disk. 





a brake 





Punch press brake shoes lined with laminated Velve- 
touch rivet-on facings. 




















Brake assembly for forming press in which the 
laminated Velvetouch segments of the assembly are 
riveted to the carrier. 
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Various laminated Velvetouch disks used in modern 
air plane brakes. 


Cone hub and contracting band for a popular make of 
earth moving equipment lined with Velvetouch 
linings. 


Punch press assemblies having segmental Velvetouch 
facings welded to steel carrier plates. 

















produce the friction forces vital to their operation and 
control. 


Prominent among the manufacturers of sintered 
metal friction elements is The S. K. Wellman Co. 
of Cleveland. The product of this company is largely 
of the bimetallic or reinforced type, and is marketed 
under the trade-name ‘‘Velvetouch.”” By the term 
‘bimetallic’’ or “reinforced’’ type of construction is 
meant an element in which a sintered metal facing 
layer is bonded to a stronger metal backing plate, 
such as steel. The bond unites the two members so 
firmly that the strength of the steel plate overcomes 
any lack of strength in the sintered metal layer. Sam- 
uel K. Wellman and his associates pioneered in the 
development of this highly successful metallurgical 
product, and the balance of this article is devoted to 
a review of that development and to a more detailed 
description of the product and the processes by which 
it is manufactured. 


Some Historical Background 
From the historical point of view, it must be recog- 
nized that bonded bimetallic sintered metal articles 


A typical 3,000-ton hydraulic press in use in the 
Wellman plant. 



































are quite old. In 1885, Canda’ disclosed a process 
for sintering a metal bearing lining to a tinned bear- 
ing shell. Subsequent to Canda were a number of 
workers whose efforts were directed to bonding 
sintered tungsten layers to backing members, to 
provide contact points, breaker points, and X-ray 
targets. In the early 1920's, Short’, Williams and 
Boegehold’, and others became active in producing 
reinforced sintered bearings and similar machine ele- 
ments. Meanwhile practically nothing had been done 
about making sintered metal friction facings. Gilson," 
in 1916 disclosed a copper base composition contain- 
ing minor amounts of lead, tin and graphite with or 
without such materials as magnesia, talc, or chalk; 
and in 1929, Guay’ disclosed that Gilson’s composi- 
tion could be used as a friction material, and proposed 
to mechanically attach buttons of this material to 
opposite faces of a metal disk to make a clutch disk. 
Somewhat later the General Metals Powder Co. also 
undertook to commercially exploit the use of sintered 
metal clutch facings mechanically attached to sup- 
porting clutch plates. 

In the early 1930's, S. K. Wellman became in- 
terested in the commercial possibilities of sintered 
metal friction elements, and at the outset appreciated 
the need for a suitable process for bonding such an 
element to a reinfofcing member. With the aid 
of the Brush Laboratories Co., he undertook to weld 
small powdered metal briquettes to a steel strip by 
pressing the briquette and strip together between the 
tips of a spot welding machine. This demonstrated 
that the briquettes could be attached by an autogen- 
ous weld, but it was apparent that such a process 
would be simplified so far as large assemblies are 
concerned if large plates could be bonded over their 
surface, and in a single operation, to the steel back- 
ing member. Mr. Wellman therefore turned his 
attention to thermal or furnace processes for mak- 
ing the bond. 

Since the briquettes (the compressed powdered 
metal layers) had to be sintered anyway, it seemed 
possible that a process could be developed in which 
the sintering and bonding could be performed in the 
same operation and in the same furnace. Mr. Well- 
man was thinking in terms of brake strips and clutch 
rings, and therefore appreciated that any bond, how- 
ever produced, should extend continuously throughout 
the mutual areas of contact between the sintered fac- 
ing and the reinforcing strip. Furthermore, the bond 
should be at least as strong as the sintered facing, 
and should retain its strength at moderately elevated 
temperatures. This latter requirement operated 
against the customary tinned or soldered bond used 
in the bimetallic bearings because Short* had taught 
that such a bond was apt to fail at the temperatures 
reached under service conditions. Mr. Wellman 
therefore sought to make a ‘direct’ bond; that is, 














one in which there was no interposed layer of weaker 
metal b*tween the sintered layer and the reinforcing 
plate. 

To this end he undertook to bond the facing 
briquette to a steel backing by pressing the briquette 
against the clean surface of the steel plate while 
suitably heating the assembly in a reducing atmos- 
phere. Some composite assemblies produced in this 
manner were bonded well enough to have commer- 
cial utility, and for a time the method appeared quite 
promising. However, the product was found to be 
variable as to the quality of the bond produced, and 
it became apparent that there was some unknown 
factor affecting the bonding operation with resultant 
rather wide variation in the quality of the bond pro- 
duced. 

In the poorly bonded assemblies, notwithstanding 
the use of care in cleaning the steel backing member, 
in grinding the steel member to provide a clean 
exposed surface, and in heating the assembly in a 
non-oxidizing or reducing atmosphere, evidences of 
oxidation of the steel backing surface were apparent. 
As efforts to solve the problem were continued, it 
was noted that the bonding troubles were greatest in 
humid weather, and this clue finally led to the 
discovery and establishment of the fact that the 
failure to secure good bonds was chiefly due to mois- 
ture and other oxidizing vapors or gases that were 
adsorbed in the porous facing member and driven 
out into direct contact with the steel backing member 
when the assembly was heated in the bonding 
operation. 


















































re = 
| RS ssi 
i 4 RSS SO a 
sit 
\ ' 
aI 
| Et 
dt: p | 
: SSO 
— i 






































pat wt ad 


A diagrammatic cross-sectional view of the sintering 
furnace showing the arrangement of the stacked 
disks with the bell-type heating unit in place to appl) 
downward pressure to the stack while heating the 
work. 


Three Methods Tried 


The discovery of the cause of the failure led to 
the working out of three different methods or pro- 
cedures for overcoming the difficulty and produc- 
ing sound bonds.’ One method involved the prin- 
ciple of fabricating and bonding the briquette to the 
steel under atmospheric conditions that would prevent 
adsorption of oxidizing vapors or gases in the porous 
facing. This method requires controlled air-con- 
ditioned factory space. 

A second method involves the steps of heating 
the facing so as to drive out the adsorbed gases and 
vapors and also effect sintering if the briquette had 
not previously been simered, and then preventing 
access of oxidizing vapors or gases to the facing 
until it has been assembled on the backing and 
bonded to it. 

In the third method, as in the second, no effort is 
made to keep the internal pores of the facing free of 
oxidizing vapors or gases during the whole period 
of manufacture, but oxidation or corrosion of the 


A typical bell-type heating furnace used in sintering 
and welding the Velvetouch bimetallic assemblies. In 
the background may be seen a stack of bimetallic disk 
assembl.es arranged on a furnace base in preparation 


for welding and sintering. 
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steel backing by such gases or vapors is prevented by 
applying a thia film of protective metal to the steel 
surface which is to be bonded to the facing. The 
film of metal is conveniently applied by electroplat- 
ing, and may consist of copper, nickel or silver. 
These several metals function somewhat differently 
but each appears to withstand the corrosive attack 
of the gases expelled from the facing without form- 
ing oxidation products which interfere with the 
formation of a sound bond. The protective film may 
be very thin, and is adequate even when 0.0001 in. 
or less in thickness. 

It is interesting to note that Mr. Wellman and his 
associate, Dr. C. B. Sawyer of the Brush Laboratories 
Co., conceived the use of such protective layers at 
about the same time that Swartz,* working independ- 
ently, conceived the idea of using a protective layer 
of copper. A curious thing about the Wellman and 
Sawyer, and Swartz processes is that if the electro- 
plated layer is of the order of thinness noted above, 
it disappears during the sintering and bonding opera- 
tion with the result that there is no intermediate 
layer between the sintered layer and the steel plate 
of the finished product. In other words, the proc- 
esses then produce a “‘direct’’ bond between the steel 
of the backing member and the high-melting-point 
metal of the facings. Of course, if the electroplated 


Photomicrograph showing a typical bond between an 

SAE 1010 steel backing member (bottom) and a 

cop per-base sintered-metal friction layer (top); mag- 
nification 500 diam.; specimen etched. 





layer is of appreciably greater thickness, a distinctive 
metallographic structure is developed between the 
sintered layer and the backing member. 

The strength of the bonds so produced has been 
demonstrated to be greater than that of the sintered 
metal layer, and it has been found that the strength 
is retained when the brake or clutch assembly is 
operated at temperatures as high as 1100 deg. F. 

Such in general is the story of the development of 
this process which is now carried out on a large scale 
in the Cleveland plant. By the processes now in use 
in the Wellman plant, many varieties of composition 
in many shapes for friction clutches, brakes and so 
on are being made. 


Powdered Metals Used 


The powdered metals which enter into these Velve- 
touch products are copper, lead, tin and iron to which 
are added in most cases, graphite and silica. Most of 
these materials are purchased from the producers, 
though powdered iron is manufactured by a special 
process’ in the plant. By means of appropriate mix- 
ing apparatus these materials are combined in propor- 
tions suitable for the application involved. For ex- 
ample, for clutch and brake disks a satisfactory com- 
position has been found to be 73 Cu, 14 Pb, 7 Sn 


Photomicrograph showing a typical bond between an 

SAE 1035 steel backing member (bottom) and a 

copper-base sintered-metal friction layer (top); mag- 
nification 500 diam.; specimen etched. 





METALS AND ALLOYS 











id 6 per cent graphite; for friction clutches, 70.9 
10.9 Pb, 6.3 Sn, 7.4 graphite and 4.5 per cent 

ica, as well as also 62 Cu, 8 Fe, 12 Pb, 7 Sn, 7 gra- 
ite and 4 per cent SiO,. For bearings one suitable 
Mposition consists of 79 Cu, 9 Pb, 2 Ni and 10 per 
ent graphite.” A wide variety of specific composi- 
ons can be used, however, and through appropriate 
lection, they provide wide ranges of mechanical and 
ictional properties. 
After the various specified mixtures have been 
lade by careful weighing and mixing, they are 
ransferred to a mold or die adjacent to hydraulic 
presses. The mold or die conforms to the shape of 
the briquette desired. By means of a spreading de- 
vice” which prevents stratification and segregation of 
the coarse and fine, heavy and light components, the 
mixtures are very evenly spread over the bottom sur- 
face of this die or mold. The mold is.then put into 
the hydraulic press and the mixtures are cold-pressed 
at about 11 tons per sq. in. A typical press is shown 
on page 846. The briquette so formed is then 
stripped from the mold in a stripping device” and 
is ready for further. processing. 

The usual reinforcing plate or backing for the 
“Velvetouch” products is sheet steel of various com- 
positions—SAE 1010, 1035, X 4130, 18 and 8 stain- 
less, and others—brought into the plant from steel 
sheet manufacturers. From these sheets are stamped 
the reinforcing shapes which are used in making the 
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General view of plant laboratory where new mate- 


rials are constantly) being develo pe d. 


Close-up view of two different dynamometer testing 


clutches and brakes. After being stamped out, they 
are cleaned and then electroplated to prepare them 
for the bonding operation. 

The compressed metal powder briquettes, and the 
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variously shaped steel reinforcing forms or “‘cores”’ 
are then brought to an assembling place where they 
are fitted together to form the desired product when 
bonded. The assemblies are then arranged in stacks 
on the base of a bell-type sintering furnace, each 
assembly being separated from adjacent assemblies 
in the stack by means of separators’ which prevent 
them from sticking together. The stacks are en- 
closed in a suitable iron shell so that an appropriate 
reducing atmosphere may be maintained around them, 
and are then subjected to the necessary temperatures 
under mechanical pressure sufficient to insure firm 
contact between the parts to be bonded together. 
Fcllowing the heat treatment, the furnace cover is 
removed and the iron shell then prevents access of 
air to the assemblies while they are cooling down. 
When the assemblies are subsequently removed from 
the furnace, they are cleaned and trimmed, if neces- 
sary, and are then ready for shipment. A variety of 
assemblies produced in the Wellman plant are shown 
in the attached color pictures. 


The Furnaces Used 


The sintering furnaces are of unusual design.” 
In general such a furnace comprises a fixed base 
structure and a removable bell-type top or cover 
structure. The stacks of assemblies are supported by 
the base, and are heated externally by means of elec- 
trical resistors carried in the removable bell cover. 
Pressure is applied to the stacks of assemblies 
through the top wall of the bell cover, and is ob- 
tained from an air diaphragm which is mounted on 
top of the bell cover. The reaction of the diaphragm 
is taken by an overhead framework connected to the 
fixed base of the furnace so that inflation of the 
diaphragm presses the bell cover downwardly to ap- 
ply pressure on the stacks of assemblies. The picture 
and drawing on page 847 show the construction of 
the furnace. 

The reducing atmosphere referred to previously is 
generated within the iron shell which encloses the 
stack of assemblies by introducing lump charcoal into 
the shell with the assemblies when the furnace is 
loaded. The reducing gases so generated are per- 
mitted to escape from the furnace through a single 
gas outlet while the furnace is being heated up to 
the sintering and bonding temperatures, but as soon 
as the furnace begins to cool off after the sintering is 
completed, natural gas is connected to the gas outlet 
so that as the furnace cools off, the natural gas will 
flow in and make up for any contraction of the re- 
ducing atmosphere due to cooling. 

Sintering and bonding is effected at temperatures 
between about 1350 and 1650 deg. F., depending on 
the composition o: the friction mixture. Pressure 
is usually applied to the parts being sintered during 
the entire heating cycle so that the briquettes and 
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electroplated “‘cores’’ are held in firm contact all the 
time until bonding has been accomplished. The 
equipment of the Wellman company includes a large 
number of these furnaces. 


Structure of the Products 


A microphotographic cross-section of the com- 
posite assembly is interesting only because of what 
it shows about the nature of the bond. The sintered 
network is similar to that shown micrographically by 
Gilson,” but the nature of the union between the 
steel and the sintered layer is revealing. Two micro- 
graphs are reproduced herewith showing the structure 
of one product made with a core of SAE 1010 steel 
and of another with a core of SAE 1035. 

‘Velvetouch” bimetallic friction material was first 
used in the industrial field as clutch material on heavy 
punch press equipment in some of the largest auto- 
motive stamping plants. - Clutch facings of this ma- 
terial have also been successfully used in earth mov- 
ing equipment for at least 7 years. The material is 
also being used in agricultural machinery, in trucks, 
tractors, tanks, machine tools, and airplanes. 

Service tests and records have shown that this ma- 
terial has a longer life than ordinary friction mate- 
rials. Among some of its other advantages may be 
mentioned its capacity for sustained operation af 
high temperature, its uniform friction, and its suit- 
ability for use where smooth clutch and brake opera- 
tion and uniform coefficient of friction are necessary. 

It is of interest to add that The S. K. Wellman 
Co. has, in addition to the facilities of the Brush 
Laboratories Co., a complete technical laboratory of 
its own devoted to the development and manufac- 
ture of sintered metal friction materials and industrial 
bearing materials. New materials are constantly be- 
ing studied by testing them on dynamometer equip- 
ment which simulates road or service conditions. 
Metallographic and other inspection equipment is 
also at hand to aid the development work. The 
views on page 849 show a portion of the laboratory 
and its equipment. 

In these days of superlative demand for machinery 
of many types—for airplanes, tanks, trucks and so on 
—The Wellman company is operating its capacity to 
the full limit. 
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Induction Heating in War Production 


by FRANK T. CHESNUT 


Secretary, Ajax Electrothermic Corp., Trenton, N. ] 


A broad picture of the extent to which inductive 
heating 1s a factor in the Defense Program is pre- 
sented by the author. The many applications of in- 
duction heating—melting, forging, brazing, surface 
hardening and so on—are discussed. The furnaces 
and processes described are developments of the Ajax 
Electrothermic Corp., (division of The Ajax Metal 
Company), under patents of the late Edwin F. North- 
rup. The article was delivered as a paper before the 
fall meeting of the American Society of Mechanical 
Engineers early in October —The Editors. 


NDUCTION HEATING, inaugurated during World 

War I, finds itself an indispensable tool in the 

waging of World War II. While many mechanical 
innovations such as war planes and tanks made their 
appearance for the first time during the earlier con- 
dict, World War I must be considered a war of men, 
whereas the present conflict is much more a war of 
machines and production. 

The part man power is playing in the present war, 
however important on the battlefield, is more im- 
portant than ever before in the shops and factories 
behind the lines. Airplanes of greater speed, carry- 


ing power or maneuverability; tanks with rugged, 
trouble-free engines; guns with more fire power; 
projectiles with higher velocities, penetration or 
shattering effect, and machines, for one reason or 
another more effective than those of the opponent, 
are urgently sought. In all of these things, induc- 
tion heating has been a contributing factor of no 
small degree. 


Centrifugally Cast Guns 


Almost since the advent of the modern field piece 
gun barrels have been fashioned from ingots, forged, 
heat treated and machined to shape. The larger 
guns are still made this way. Since about 1930, how- 
ever, the centrifugal casting method has been sup- 
planting the old method, especially for certain classes 
of ordnance. 

By the centrifugal casting method, the ingredients 
which make up the steel for the barrel are melted 
in an induction furnace where the melting and alloy- 
ing is fast and where melting losses are low. The 
metal is then carried in the furnace as a ladle and 
poured into a horizontally rotating mold. The ro- 


Many modern guns are made by the centrifugal cast- 
ing process from induction melted steel. (Courtesy: 
U. S$. Army Signal Corps.) 
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Cross-section of Ajax-Northrup induction furnace, 
thowing magnetic field and stirring action when 
1 E lting a charge. 


tation of the mold is continued until the casting has 
become solidified. The gun barrel thus formed is 
removed from the casting machine after which it is 


heat treated, rough machined, expanded by a cold 


working process, and finish machined. 
In the casting operation, several items are note- 
worthy. First, because of the centrifugal forces in- 


volved, the barrel is formed not as a solid ingot re- 
quiring an expensive hollow forging or machining 
operation but one already having a hole through its 
center. Second, any slag particles or impurities 
which may have found their way into the mold, be- 
ing lighter than the steel of which the barrel is 
made, are floated to the bore, by pressure of the 
metal against the mold, where they are removed when 
the barrel is machined. 

It may be said conservatively that by the cen- 
trifugal casting method a better gun can be made 
at much less cost and in very much less time than 
by methods heretofore employed. 


Projectiles 


Induction heating is particularly adapted for form- 
ing, brazing and hardening operations in making 
projectiles. For such work, the main advantages are 
speed and uniformity of heating, the ability to control 
the heat to specific patterns, freedom from scale, the 
relatively small floor space required, an improvement 
in working conditions for the operator and the fact 
that the equipment as a whole can be turned to peace 
time operations without loss of investment. 

In forging a 75-mm. shell, the operations are about 


Forging a 75-mm. shell from a bar heater by induc- 
tion. (Courtesy: The Iron Age) 














as follows: Long bars of SAE X1340 steel of 23 
in. diameter are delivered to the shears where they 
are cut into lengths, each sufficient to form two 
shells. To avoid brittle fracture on shearing, the bars 
are sometimes preheated to about 200 deg. F. Rep- 
resentative discs are cut from each end, ground and 
etched in 50 per cent by volume of hydrochloric 
acid to check the stock for pipes and seams. The 
blanks are then fed one end at a time into induction 
heating furnaces where they are heated to 2350 deg. 
F. for forging. 

There are five induction heaters for each forge 
machine and with an individual heating time of 2 
mins. and 20 secs., the furnaces are capable of sup- 
plying a heated blank to the forge machine every 
28 secs. Each heater is adapted to draw 80 kw. 
at 400 volts, and at a supply frequency of 2000 cycles. 
While a frequency of 1000 cycles would be sufficient 
for the work, the higher frequency was selected be- 
cause of its more ready applicability to automotive 
work on smaller diameter pieces at a later date. The 
furnaces are adapted to heat the bar uniformly over 
the part to be forged from end to end and from sur- 
race to center. 

During the heating cycle, power is set and timing 
s automatic. The power factor, though varying 
omewhat on each individual heater, is constant on the 
upply generator. The power required for heating is 
ibout 0.22 kw. hr. per lb. of metal heated. 

After heating, the bars are forged by the displace- 
nent piercing method in upsetting type forging ma- 
hines using multiple cavity dies. Because of the 
apid heating, only a soft scale forms on the billet and 
the. wear on the dies is appreciably less than with 
bars heated by other methods. Although the first 
cost of the induction heating equipment is high, the 
unit heating cost per shell is lower than with other 
nethods due to the short time cycle, longer die life 
ind less time out for repairs and die changing. In 
addition, there is no heat loss or operator discomfort 
around the induction furnaces. 

After the hot forging operation, the shell is 
trimmed from the blank, rough machined, cold nosed 
in a 350-ton press, finish machined, banded, rein- 
forced with a welded butt plate, inspected, marked, 
paintedand shipped to the filling station. 


Nosing of Large Shells and Bombs 


An operation generally comparable to the forg- 
ing Of Shells is the nosing of larger shells and bombs. 
The same advantages exist for these jobs but usually 
the heating coils are arranged with graduated or spaced 
turns to heat the blanks more at the end than farther 
down in the piece. This is done to prevent petticoat- 
ing or bulging of remote parts under the pressure of 
the dies. Some shells are nosed in a single stroke 
press while others are shaped by a swedging opera- 
tion. Bombs are made from seamless tube and are 
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High alloy steel ingots being poured from a high 
frequency induction furnace. (Courtesy: Carpenter 
Steel Co.) 

















spun to shape. 

One producer in making a 5-in. anti-aircraft shell 
from a 5-in. diameter, 9/16 in. wall steel blank, 
heats 11/, in, at the end to 1850 deg. F. and tapers 
the heat off to a visible temperature 6 in. back in the 
piece. The voltage across the coil is 400 and the 
frequency 960 cycles. Heating time at 75 kw. is 11/, 
mins. per shell but a group of three furnaces sup- 
plies a blank to the forging machine at the rate of 
one every 30 secs. A single stroke, 250-ton hydraulic 
press is used for the nosing operation. 

The same producer, in making a 100-lb. bomb 
from 8-in. diameter 3/16 in. wall steel tubing, heats 
the nose end to 2250 deg. F. for a distance of 6 ins. 
and tapers the heat off to a visible temperature in a 
total of 11 ins. For the tail end, 5 ins. is heated 
to 2150 deg. F. and a total of 9 ins. is heated to 
visibility. After heating, the respective ends are 
spun to shape. The heating coils are arranged with 
graded turns and operate at 400 volts and 960 cycles. 




















































Heating steel blanks in induction furnaces for nosing 
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155-mm. shells. (Courtesy: U. S. Ordnance) 





Casting a gun centrifugally with the induction furnace 
in pouring position. (Courtesy: U. S. Ordnance) 


Heating time is 11/4 mins. for each end but 100 kw. 
are applied to the nose while only 75 kw. are used 
for the tails. 

Adapters for chemical shells, formerly welded, 
are now brazed and the heat is supplied by induction. 
The surfaces are prepared, a ring of brazing com- 
pound is placed in position, the assembly is induc- 
tively heated and the parts are forced together. Heat 
is localized at the point of use and a seal is made in 
74 secs. with but 10 kw. of 12,000 cycle power. 
With the previous welding process, the time cycle was 
{ mins. and the seal never could be considered sure. 
By the induction brazing methods, the seal is 100 per 
cent sure. 

Some armor piercing shells are point hardened by 
an induction process. Because of the tendency of 
high frequency current to travel at the surface of 
conductors and because a great amount of energy can 
be crowded by induction into a small localized area, 
it is possible to heat the point and end surface of a 
projectile to the quenching temperature without 
affecting the substructure. The heating and quench- 
ing operations require only a matter of seconds and 
handling can be entirely automatic giving a large 
output with a small equipment outlay. One 6 kw., 
40,000 cycle, laboratory equipment is capable of 
hardening a 37-mm, shell point every 15 secs. with a 
daily output of over 4,000 shells. 


Surface Hardening 


The surface hardening described for armor piercing 
shells finds a multiplicity of applications in engines 
and parts for airplanes, tanks, submarines, boats, 
armored cars and the like. By an induction heating 
and hardening process, the surface of a crankshaft 
bearing, for instance, can be so hardened, without 
affecting the toughness of the steel below the sur- 
face, that the bearing will last ten times longer before 
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Induction melting furnaces are standard equipment 
for making high-grade alloy steels. (Courtesy: 
Carpenter Steel Co.) 


attention than it would without such treatment. While 
the frequency, power and time of heating vary widely 
for different articles or size of pieces treated, a bear- 
ing of 11/4 ins. diameter and length can be surface 
hardened to a depth of 3/32 in. with 150 kw. of 
2000 cycle current in less than 10 secs. 

The process is equally applicable to internal and 
external surfaces and finds use for such applications 
as crankshaft and camshaft hardening, hardening of 
shafts, rolls, pins, gears, valve stems and seats, the 
internal surfaces of engine cylinders, the integrally 
formed bearing races for wheel hubs and the like. 
In each case, and for hundreds of other applications 
dealing directly or indirectly with the military effort, 
the heating of the surface is so fast that the desired 
hardening operation can be achieved before the sub- 
structure can be affected by conducted heat. 

Besides surface hardening, induction heating is 
used for zone hardening of gun and motor parts 
and plays a prominent role in many brazing and forg- 
ing Operations in connection with such parts. In- 
duction heating is used frequently to expand a part 
later to be shrunk onto another piece and sometimes 
to heat such a part to remove it from the base piece. 

The nickel-chromium wire used for spark plugs 
and the tungsten contact points used with practically 
all gas motors are produced in induction furnaces. 
Similarly, all of the Alnico magnet steel used in the 
radio and meter parts is exclusively an induction 
furnace product. Much of the flexible shafting con- 
necting the meters and the flexible tubing used to 
protect control wires is inductively annealed before 
use and many parts of the meters themselves have 
inductively brazed parts. 

Nearly all of the external airplane bearings are of 
a lead-bearing copper alloy made in the induction 
furnace because it is about the only furnace in which 
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no segregation takes place. In the radio and control 
apparatus, all of the vacuum tubes are inductively 
heated during sealing to drive off occluded gas from 
the metal parts. 


Miscellaneous Applications 


No attempt has been made to discuss or even to 
list all of the applications of induction heating or 
melting in the war effort but a few applications not 
directly concerned with guns, shells and motorized 
equipment are deserving of mention. 

Induction melting furnaces are used in substan- 
tially all of the navy yards, arsenals and private 
manufacturing plants where special alloys and cast- 
ings are made. These furnaces, because of their 
inherent mixing characteristics and fast melting, find 
favor wherever the steel or alloy to be melted is of 
a fussy or exact analysis, where it has expensive in- 
gredients, or where speed is essential. Stainless steels 
and corrosion resisting alloys are commonly melted 
in these furnaces, as are most of the high speed steels 
and carbides used for cutting tools. Many valves 
and fittings of both bronze and steel, and especially 
high pressure bronze castings for naval torpedoes, 
are made from induction furnace metal. 

In addition to the production units, many indus- 
trial and governmental laboratories use induction 
furnaces for experimental study of war time emer- 
gency problems. Induction furnaces operating from 
normal frequency current are used for low tempera- 
ture heating applications such as for the heating of 
autoclaves or chemical vats for hydrogenation proc- 
esses where the presence of a flame or spark might 
be disastrous. 

High temperature induction furnaces, operating at 
temperatures exceeding 4000 deg. F., are used for 
the graphitization of carbon bodies and for the fabri- 
cation of tungsten carbide and high melting point 
metals for tools, dies and the like and, experimentally 

at least, new methods are in operation for the re- 
covery of magnesium metal from the base ores. 
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Some Open-Hearth Problems-1941 


Some of the papers and articles on open-hearth 
practice which were made public early this year are 
reviewed and discussed by the author. This part of 
the article resembles a correlated abstract but is in 
scope considerably beyond this. 

There is also a thorough discussion on Slag Metal 
Relations. In the author's opinion, the work on this 
subject “represents one of the most important fronts 
of advancing knowledge during 1940.” 

The article is appraised as of great value to serious 
students.—The Editors. 


By FRANK G. NORRIS 


Open-Hearth Metallurgist, Wheeling Steel Corp., 
Steubenville, Ohio 


New occasions teach new duties; Time makes ancient good 
uncouth; They must upward still, and onward, who would 
keep abreast of Truth. 

—James Russell Lowell. 


by a series of steps with an intermediate plateau 

rather than by a constantly sloping incline. It 
seems reasonable to read into Lowell’s “upward” the 
flights of stairs, sometimes they appear to be winding 
stairs, and into the “‘onward’’ reference to the plateau 
which teachers recognize as characteristic of the learn- 
ing process. What applies to the learning of the 
individual may well apply to the contributions to a 
general field of learning. Although, ‘we see dimly 
in the Present what is small and what is great,” there 
is reason to believe that within the last year funda- 
mental knowledge of steel making has taken a step 
or two up from a plateau and can be expected in the 
near future to make a series of further advances. 

In any article based chiefly on evidence which has 
been previously published, the author may well re- 
peat the words of Mark Antony: “I tell you that 
which you yourselves do know.” Without apologiz- 
ing further for the limitations of “a plain blunt man” 
it is proposed to take stock of some of the accepted 
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ideas expressed during and immediately previous to 
last year's Open Hearth Meeting, to note the con- 
tributions made during the year; at least, to point 
out and perhaps partially to reconcile the apparent 
contradictions between the old and the new, and to 
use the work of the past and the needs of the present 
to gain a preview of the probable course of develop- 
ment in the immediate future. The subjects which 
have been chosen for discussion are not necessarily 
those of greatest importance, but those of immediate 
interest as evidenced by one of more recent con- 
tributions. 


Bessemer Process 


It may seem out of place that the first topic in a 
paper with the words open-hearth in the title should 
be a consideration of another important process of 
steel manufacture. Nearly half of the total produc- 
tion of Bessemer steel is used as blown metal in the 
open-hearth charge. The other half seems destined 
to become an increasingly important competitor of 
open-hearth steel in various applications. 50, 110m 
the standpoint of his own raw material ana of com- 
petition with his own product, the open-hearth man 
has a two fold interest in the recent progress of the 
Bessemer process. 

An equally important reason for interest lies in 
the chemical similarity of the two processes. When 
writing a chemical equation of a reaction in an 
aqueous solution the type of beaker or test-tube is 
not specified. Similarly fundamental knowledge of 
reactions in a ferrous solution is equally applicable 
to metal in a furnace, a vessel, or even in the small 
pool under a welding torch. The results of much 
research that has been conducted for application in the 
open-hearth can be used in these other fields. With 
prospects of increasing research in the Bessemer 
process, the alert open-hearth operator will consider 
the possible application of the results to his conditions. 

Several papers on the Bessemer process will not be 
discussed in detail beeause they have already been 
reviewed in the January METALS AND ALLoys.! The 
mere fact of so many papers on this one process, 
which as Graham says has been neglected by tech- 
nologists in the past several decades, is worthy of 


METALS AND ALLOYS 








mention, and is indicative of probable increased 
interest in Bessemer steel. 


Application To Operating Problems 


that in many fields only a systematic study of 
information already being gathered and recorded 
(sometimes at considerable effort and expense) is 
required to disclose relations that perhaps are now 














overlooked. 

Two of the papers illustrate the benefits of the 
application of recently developed methods to operat- 
ae problems. One of shade’ winded is the Ao of Temperature Measurement 
statistical analysis in discerning the effect of variations One paper published during the year® states, ‘the 
in the process on the quality and properties of the quick immersion thermocouple has solved the prob- 
product. It may have been possible to have de- lem of accurate determination of liquid steel tem- 
veloped flame control without the aid of statistical peratures in practice.” In this country the problem 
methods, but the development could not have made so is not yet solved. There is . possible choice of at 
much progress so quickly without this aid. feast two couples each with its own usefulness and 

The other method is the treatment of molten limitations. There is also the possibility of various 
metal with slag. There are apparently three con- combinations of recording instruments used with the 
ditions for such treatment. In the Aston process, Oseland tube. As far as is known there has been no 
steel is poured into liquid slag which is intentionally substantial change in the method described by E. D. 
retained in the steel. In the Perrin process the slag Martin and by M. J. Bradley at the 1939 open-hearth 
is intended to separate from the steel, and in the meeting. The possibilities of the photocell pyrometer 
Yocom process solid slag is added to the stream of 
liquid steel. The fact that Yocom found liquid slag Fig. 1. Relation of oxygen to carbon and FeOy. 
less desirable suggests that there are many details of ) 
the treatment of steel with slag yet to be explored. ogee 
It seems reasonable to expect, especially in the face 4 | 
of impending restrictions in the use of aluminum, * 0.070 oa ! 
that deoxidation of open-hearth steel by the use of a 5 — 0.060 — 
slag with a high solubility for FeO will be considered. 

Three papers at the February, 1941, A.I.M.E. meet- q 0.050 — 0.07 
ing’ indicate the continued interest and increasing 7 ~ r— 0.08 
technical assistance that the Bessemer process is "7 0.040 — F— 0.09 | 
receiving. This increase in interest has been accom- 20 ee = L_ O10 
panied by an increase in Bessemer tonnage which last Ee = — 
year was of the order of 7 million tons of ingots 7 0030 —— we 
and 7 million tons of blown metal for duplexing. a a VE ops 
The amount of this increase that is the result of an a 4 Ps. “Filey 
abnormal demand bringing marginal units into on 15 _ a c F__ 9.20 
operation cannot now be estimated. There is every 5 : 0020 1 3 OF 
indication that developments in the near future can “ — 4a % EE 025 
be expected in the layout of plant, construction of the £ “ale | = SE 
vessel, raw materials, pneumatic system and control Oo : 2.015 — += - -— 0.30 
instruments. The photocell method of control has 2 = se 3 on 
the advantages of being rapid, quantitative, recorded, sn : i PF — 0.40 
and furnishing definite reference points for interpre- - : a << L__ 950 
tation. Several of the figures of Work’s paper indi- 7 A010 4 + _ 
cate the smoothing of points to a linear relation when 2 Os —_ «a — oe 
the influence of extraneous incidental variables is q S F— 0.70 
removed simply by the force of large numbers. “7 4 0.80 

If a group of some 15,000 is required to insure the 3 ee 
random effect of all variation except that due to the aia oa 
factors under study, the failure to find perfect rela- 3 4 
tions in groups of 100 or 500 does not indicate : 0.005 — 
that the relation or trend does not exist. In fact, the = a 
relation between nitrogen and blowing time for 500 a anal 
blows while definite is not nearly as close to a : 
line as in case of relations studied in the group of = a 
15,000. One possibility is that the relation may be , il 
just as good but is not so perfectly disclosed in the 7 
smaller group. Such results suggest the possibility 5— 0.0025— 
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that has been recently described* for measuring tem- 
peratures in open-hearth furnaces are being watched 
with interest. 

Although the method of temperature measurement 
is not specifically mentioned, much of the consistency 
found in Larsen’s? results can be attributed to reliable 
temperature data. Probably temperature is the most 
important factor concerning which there is the least 
information, or restated, the ratio of amount of 
reliable data to importance of effect is lower for 
temperature than for any open-hearth variable. It 
is likely that this need will be the object of further 
work and important developments. 


Solidification of Ingots 


A heat balance based on temperature measure- 
ments during solidification was published in Russia.” 
A somewhat similar study* confirms existing theoretical 
formulae and shows that the greatest difference be- 
tween theory and practice is at positions in the mold 
near the inner face. This difference is attributed to 
the effect of the air-gap between the ingot and the 
mold. 

In the past attention has been given to the effect 
of casting temperature and speed, and the size and 
shape of the ingot. A recent paper’ adds a new 
factor—‘‘turbulence’’—and indicates its effect on the 
structure and properties. This concept appears to 
offer an improved explanation of observed differences 
in the results of various methods of casting. 


Hydrogen 


Several papers dealing with the determination and 
the effects of hydrogen in liquid and solid steel indi- 
cates the importance of this element. This is an 
extremely light element so that amounts which may 
have considerable effect may be overlooked as insig- 
nificant when reported by weight per cent. If all of 
the elements are reported as mols per 100 grams, 
the importance of hydrogen is more easily under- 
stood. A more practical treatment is simply to 
recognize the fact that very small percentages of 
hydrogen have important effects. 

Lepp* has used Chipman’s® data to calculate the 
co-existence of oxygen and hydrogen in molten iron. 
It happens that the possible concentration of iron 
oxide is limited to such a low value by its solubility 
that this calculation does not appear to indicate a 
practical way to eliminate excess hydrogen absorbed 
by the metal. A recent German paper’ introduces 
at least one new technique and several new ideas 
in the study of hydrogen. The new technique is the 
method of sampling to prevent loss of hydrogen 
during solidification and cooling. In other words, 
the method is designed to determine the hydrogen 
in the bath as distinguished from that in the solid 
sample taken from the bath in the usual manner. The 
situation is somewhat like the comparison between 
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carbon and oxygen in a killed or rimmed sample 
over which there has been long and bitter argument, 
arising chiefly from failure to agree, not on the in- 
terpretation of the results, but on which results were 
of greater interest to the operator dealing with the 
liquid and to the user of steel solidified from this 
liquid. So although hydrogen in the bath does not 
all remain in the solid, information regarding it may 
be useful if properly interpreted. 

One new idea not generally accepted by open- 
hearth men is hydrogen as a constituent of slag. The 
hydrogen content of the slag depends on the furnace 
atmosphere and temperature and affects the hydrogen 
absorption of the steel which for a given slag is 
independent of temperature. Of lesser importance 
regarding hydrogen absorption is the manganese 
which roughly is parallel to the hydrogen. The 
hydrogen content of the steel is expressed as the 
product of a constant which depends on temperature, 
of the hydrogen in the slag and of the square root 
of the MnO/Mn ratio. Hydrogen is reported as 
independent of the boiling of the bath. This result 
is at variance with some suggested methods for 
eliminating hydrogen. The hydrogen content does 
not change during pouring or standing in the ladle. 
A comprehensive consideration of the sources of 
hydrogen in practical operation has been published 
in Swedish." 

Two recent papers” ” indicate the practical im- 
portance of hydrogen. Although one of these deals 
chiefly with malleable cast iron, the possible sources 
of hydrogen and the method of analysis are of gen- 
eral interest. Moisture, rusty scrap and high hydrogen 
fuels are mentioned. The need for a dependable 
method for the analysis of hydrogen that will dis- 
tinguish with certainty between hydrogen and water 
in iron was brought out in the discussion. It is be- 
yond the purpose of the present article to mention the 
most recent contribution'* to the knowledge of the 
effects of hydrogen further than to state that this 
study indicates that hydrogen embrittlement is asso- 
ciated with a mosaic nature of metal crystals and, 
therefore, provides new viewpoints regarding the 
crystalline sub-structure of steel. 


Slag Metal Relations 


Two German papers published during the year 
are of interest in regard to slag studies. One'* of 
these reports the relations between appearance of 
slag cakes, micrographs of slag sections, lime/silica 
ratio and viscosity. Another interesting develop- 
ment’® on which more work is anticipated is the 
rapid microscopic method for determining slag con- 
stituents that is particularly suited for control pur- 
poses which was reported at the February 1941 
A.I.M.E. meeting. The other German paper’® indi- 
cates that the manganese constant for a complex 
slag system (i.e. slag containing several types of 
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Fig. 3. Alignment chart for calculating relations 
between oxides of tron in open-hearth slags. 


anions) is the sum of several functions involving the 
concentration of the separate anions and of the 
manganese constants derived from simpler slag 
systems. 

Before discussing further work done in this country 
on slag metal relations, the background work dealing 
only with slag systems independently of the metal 
should be mentioned.” Comparison of these results 
with those of Fetters shows the reducing effect of 
the iron bath. For optimum reducibility—all other 
factors being neglected—the definite ratio of 2 CaO 
to SiO, must be maintained. Fig. 2 of Fetters and 
Chipman (A.I.M.E. Tech. Pub. 1316) may be con- 
sidered to confirm this condition of optimum reduci- 
bility in the special case when the reducing agent is 
liquid iron. For a given FeO content the maximum 
oxygen in the metal is found with those slags having 
the CaO/SiO, ratio at or near 2. This important 
composition is at a value of CaO/SiO,—1.86 when 
the concentrations are expressed in weight per cent. 

A similar study" of these slag systems was pub- 
lished in this country in the Fall of 1939. These 
papers will not be discussed in detail because they are 
not as recent and are more generally available than 
the paper by Hay and White. The phase relations in 
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the system CaO-ferric oxide-silica have recently been 
reported” for compositions from 15 to 65 per cent 
CaO and up to 65 per cent Fe,O3. The amount of 
ferrous oxide developed by heating the preparation 
wrapped in platinum foil at about the liquidus tem- 
perature for 15 min. and quenched in air was found 
to increase with increase of temperature and higher 
silica content. The largest percentage of ferrous 
oxide found after this treatment was about 3 per 
cent which was not believed to cause a significant 
error in the results. The application of this investi- 
gation is of greater interest in the production of sul- 
phate resisting cements than in a consideration of 
slags which seldom contain such high percentages of 
Fe,O,. There is general agreement that neither 
Fe,O, nor FeO can exist alone in equilibrium slags 
containing lime or silica. 

An excellent example of a study of plant data 
containing a cross section of the practice from several 
open-hearth shops was read” at the open-hearth meet- 
ing a year ago. This paper may be considered the 
most recent knowledge of slag metal relations in the 
open-hearth, and of calculating and presenting the 
results. More recent papers cover relations not in the 
open-hearth. Some of the findings are recorded in 
such condensed form that it is profitable to review 
them so that they can be more readily visualized. 
Other points in this paper not emphasized at last 
year’s meeting are important in retrospect because of 
new ideas introduced by related studies during the 
year. 


Estimating Oxygen in the Bath 


The methods of estimating the oxygen content of 
the bath are given in Table I and Figs. 2 and 3. 
Fig. 2 is in essential agreement with Fig. 4 of Fetters 
and Chipman. Fig. 3 based on their equations 
(Table 8) is presented for two reasons. It is ex- 
tremely difficult, if not impossible, for most people to 
visualize relations such as are expressed in this set of 
equations. The second reason is that the misunder- 
standing that has arisen concerning the effects of 
carbon justifies clarification of the results. 

At last year’s open-hearth meeting, Chipman ex- 
plained the relative importance of carbon by saying: 


If you are going to consider all of those, residual man- 
ganese, MnO, and basicity, then you can come up to a 
pretty good approximation of the degree of oxidation with- 
out even knowing what the carbon is. But even when all 
of those are considered independently of carbon, the cor- 
relation is not so good as it is with the carbon content 
alone. 


The data of Fetters,and Chipman’s Table 8 (as 
plotted in our Fig. 3) show that the relative influ- 
ence of FeO, and C on the FeO of the metal can 
not be discussed independently of the slag basicity. 
Each square in Fig. 3 represents a different range of 
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basicity. The six squares at the top are plotted to 
show the effect of increasing carbon at two extreme 
values of FeO. The six squares at the bottom con- 
tain the same relation replotted to show the effect 
of increasing FeO at two extreme values of carbon. 
With acid slag the effect of carbon is large and that 
of FeO is small. With increasing basicity (to R 
2.55-2.90) the effect of carbon becomes less 
(shown by narrowing of the band in the first four 
diagrams at the bottom of the page). In the last 
two ranges of basicity the effect of carbon increased 
but more slowly so that, in the range 3.60-4.09 vari- 
ation from 0.05 to 0.25, C has about the same effect 
as in the range R 2.25-2.49. 

The effect of FeO is shown either by the width of 
the band in the top diagrams or by the slope of the 
lines of constant carbon in the bottom diagrams. _ Its 
effect is less regular than that of carbon but in gen- 
eral it increases from the acid stage to a maximum 
in the range R = 2.50-2.99 and then decreases. 

The relative effect of carbon is greater than that 
of FeO (each varying between the extremes of the 
diagrams) in the two most acid groups. They are 
about of equal effect in the group R = 2.25-2.49 and 
3.60-4.09 and in the two commonest groups (con- 
taining 194 out of the 347 slags) R 2.50-2.99 
ind 3.00 to 3.59 variation in carbon has very much 
less influence than variation in FeO. At the same 
FeO the change from 0.10 to 0.25 per cent C 
makes scarcely any effect on the oxidation of the bath. 
In this basicity range carbon could almost be neg- 
lected. In a shop or grade consistently in the 
bascity range R = 2.00-2.24 the carbon alone not 
only gives more information than the FeO alone, 
but contains practically all the information possible 
onsidering both FeO and carbon. 

This diagram has been explained in detail because 
of the importance of the relation and to show why 

superficial consideration results in a discussion re- 
sembling that of the blind men describing an elephant. 


Table Il.— 


Weight Percent 


7 eo 6 @ sz a © O 
& oo) oD ra) “i by 4 = be é 
yn tx, An oo -o wv) O = — 
1. Reference 25 25.0 8 1.65 13.0 39.0 6.0 waa) 
2. High silica ao 23.0 & 1.65, 145 39.0 53.3 6.4 0 
3. Low lime —- so 2 1.65 Se ee 8.4 10.0 0. 
+. Low lime Be. aoe. 2 3: 368.: 353. 73 93° ©. 
5. High lime aa: gow. 9. 165: 448.420 4.3 5.0 O. 
6. High lime 25 25.0 8 1.65 13.0 42.0 4.6 5.6 0. 
7. Low MgO 25 25.0 8 1.65 13.3 40.0 4.5 7&8. 
8. High MgO 25 25.0 8 1.65 12.4 37.0 9.0 68 0. 
9. Low MnO a3. 250.8 1.65 13.7 412-463 4.0 0. 
10. High MnO as. 25.0 3 343 12.2°368.56 ALO ¢@. 
1l. Low FeO 25 23.2 10 1.65 12.9 38.9 6.0 fa 6@ 
12. High FeO on...a7.¢ 3 D266. 23.3 Fee - 68 qa %. 
13. Low Fe 15 15.0 4.81.65 15.6 46.9 7.2 7. @ 
14. High Fe ao. 20.0 9.61.65 11.7 335.13 -5.4 6.4 86. 
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Table 1.—Five Methods for Estimation of the 
Iron Oxide Content of the Metal. 


(From A.1.M.E. Technical Publication 1164; 
Fetters and Chipman) 
Carbon FeOm 
1. From C alone: Per Cent Per Cent 
0.05 0.298 
C x FeOm 0.0124 0.050 (C) 0.10 0.174 Standard 
0.15 0.133 Deviation 
Equation 1—Table 6. 0.20 0.112 19% 
0.25 0.110 
2. From FeO alone: (Good only below 0.12 C) 
FeOm FeOQr/107 FeO. FeO 
The factor 107 is at 0.06 @ 10.0 0.093 
on Fig. 4. 15.( 0.140 Standard 
20.0 0.187 Deviation 
5. 0.234 26% 
0 0.280 
3. From FeO and C 
Data of Fig. 4. C Per Cent .05 10 15 .20 oh 
FeOr Per Cent FeOt/FeOm 104 117 132 146~— 160 
10 .096 .085 .076 .068 .062 
Values initalics 15 144 .128 .114 .103 .094 
are near 20 a) ee eo Mes |) Be es ee 
those by 25 240 .214 .190 171 .156 
Method 1 30 288 .256 .228 .205 .187 


4. From FeO-C-Basicity 
Data of Table 8 
Good from 0.02 to 


see Fig. 3. 

0.31 per cent C 
CaQO 

fasicity “R” 

SiOz 


Standard Deviation 


.634 P2Os 


15 per cent 


5. From MnO and Mn 
Restricted to below 0.31 C 
FeOm = 252 MnO/Mn 


Standard Deviation = 31 per cent 


Three Important Papers 


There are three important papers” dealing with 
slag metal relations. There is no necessity for ab- 
stracting these papers or duplicating discussion of the 
original paper. It may be well, however, to bring 
together in one place for comparison some teachings 
of these three papers. 

Fetters and Jette both worked in practical absence 


Slag Calculations. 


Fetters Tette Larsen 
2 © : 
| : Ss — a = 
- _ ~ : 
16 Su - vs v 3s G 
ln =e t. Pa = ¢ ~ - = Ke Mm 
3.0 2842 1.11 1575 .3164 1.485 .2595 .9642 5168 2.98 
2.7 2848 1.11 1.572 .3169 1.342 .2736 .9153 5445 2.68 
3.0 2826 1.11 1.584 .3148 1.473 2594 9667 5155 2.96 
a7 <apee.  the See eke aes 2728 9259 538 2.67 
3.0 2850 1.11 1.571 9202 1.488 2624 1606 .5188 3.02 
3.23 .2848 1.11 1.572 .3169 1.602 .2503 .9953 .5006 3.24 
2.99 .2862 1.11 1.564 .3185 1.480 .2618 .9774 5098 3.00 
2.99 .2800 1.11 1.599 .3119 1.470 .2572 9381 .5312 3.02 
3.01 .2817 1.11 1.589 .3135 1.496 .2563 9415 .5292 3.00 
2.98 .2862 1.11 1.564 .3185 1.449 .2568 9864 §052. 2.91 
3.02 .2868 1.14 1.561 .3273 1.494 .2678 9790 .5217 3.01 
2.99 .2788 1.07 1.606 .2985 1.479 .2455 .9538 .5031 2.99 
3.01 .1628 1.11 1.650 .31812 1.508 1475 .8640 .3464 3.02 
HOO dene 42.40 1.3525: 925 1.4356 3258 1.0035 .5965 2.94 
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Figs. 4a and 4b, Relation between expressions re- 

lated to FegO, in slag. These are the same relation 

except that in one case the abscissa is the reciprocal 
of the other. 


(below 0.01%) of carbon. Fetters used synthetic 
slags of 5 components—FeO, Fe,O3, SiO,, CaO, 
MgO. Jette worked with slags containing all the 
constituents of open-hearth slag. He considers the 
essential constituents to be the five named above 
plus MnO, P.O, and S. 

Before proceeding very far with any of these 
papers it is mecessary to understand mol fractions. 
Mol fraction is a means of expressing concentration 
that is used when the slag is considered as a solution 
in the application of the laws of physical chemistry. 
The practical obstacle to its more general adoption 
(aside from the tedium of the computation) lies 
in the necessity for a complete slag analysis in 
order to calculate the mol fraction of any one com- 
ponent. In other words, the mol fraction method 
takes into account the effect of changes not only of 
the constituent in question, but of all the rest of the 
slag. 

Jette interprets the square root of the basicity as 
the reciprocal of the activity coefficient of FeO. The 
casual reader is almost certain to be confused by 
failing to note the difference in the treatment of 
activity of FeO in Jette’s and in Fetters’s papers. 
There are two distinctions. Fetters reports the 
activity whereas Jette uses the function of basicity as 
the activity coefficient. The other distinction is in 
the definition of a standard state. Jette chooses a 
standard state such that the activity equals the 
(FeO), when R = 1. Fetters defines a standard 
state in which pure iron oxide (not pure FeO) is 
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in equilibrium with iron at the temperature in ques- 
tion. The activity of FeO in any slag is obtained by 
dividing the oxygen content of the equilibrium metal 
by the saturation value which at 1600 deg. is 0.23. 


Referring to the term FeO, there are two ways of 
finding the numerical value of ‘‘x.’’ They are both 
equivalent and of course give the same answer. Using 
Fetters’s ‘‘short cut’” method, ‘‘x’’ is the ratio of mols 
of O to Fe in the iron oxides of the slag. The mols 
of either Fe or oxygen in FeO is the per cent of FeO 
divided by 71.84. The mols of Fe in Fe,Og is the 
per cent FeO, divided by half of 159.7; the mols of 
O is the per cent Fe,O, divided by one third of 
159.7. The other way of finding “x” is by using 
factors that are already familiar; x is FeO + 1.35 
Fe,O, divided by FeO + 0.9 Fe,Osg. 

An alignment chart has been prepared (Fig. 3) 
for ease in making these conversions. If the per 
cent FeO and Fe,O, are known, these are located 
on the two outside scales and connected by a ruler, 
preferably having a transparent edge. From this one 
setting the values needed in the above calculations 
can be read immediately from the two middle scales. 


The term ‘‘x’”’ in FeO, is a means of showing the 
relation between FeO and Fe,Og, in the slag or a 
means of expressing the amount of Fe,O3. Other 
functions that also vary with Fe,O, are the ratio of 
FeO/Fe,O3 (or its reciprocal is sometimes used) 
and the difference between the total iron and the 
FeO. The term ‘x’ bears a fixed relation to the FeO, 
Fe,O, ratio, the only difference being in the sensitivity 
which is to say in the size of the change in ‘‘x’’ for a 
given change in Fe,O3. As the Fe,O, changes from 
zero to a value equal to the FeO the ratio changes 
from oo to 1, the reciprocal ratio from 0 to 1 and “x” 
from 1 to 1.24. The difference between total iron and 
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FeO depends on both the FeO and on the total iron. 
At zero Fe,O, the difference is equal to —0.223 FeO; 
at Fe,O, equal to the FeO the difference is equal to 
+0.476 FeO. This suggests that no FeO, is lower 
at high FeO values than at low FeO values, which 
seems to carry a concept which is not disclosed by 
the ratio. The relation between these three functions 
is shown in Table 3 and Figs. 4a and b. In the range 
of values common in open-hearth slags (0.0 to 0.6) 
Fe,Oz 
“‘y”’ is a linear function of the ratio —-————. The 
FeO 
term “y” is defined by the equation: Fe — FeO 
yFeO. 

Larsen shows that the calculated equilibrium FeO 
in the metal is much more closely correlated to the 
FeO in the metal by analysis (r = 0.88) than is the 
total iron in the slag (r = 0.71). How much of the 
improvement is due to the change in expressing con- 


Table IV.—Index of Symbols. 


Reference or 











A. I. M, E. 
Tech. Pub. 
Symbol No. Definition 
[FeO]m 1164 Total oxygen of metal taken by 
bomb sample calculated as FeO 
(FeO) 1164 Weight per cent ferrous oxide in 
slag 
(FeO) rota 1164 
FeOt 1316 Total iron in slag calculated to 
FeO 1316 Figs. FeO or (FeO) + 0.9 (Fe2Os) 
a 5 | 
7, 8 
FeO 1316 Fig. 11 Mol fraction of ferrous oxide 
FeO + 3 Fe2Os concentrations in 
FeOc 1319 mols/100 gms. or mol fraction of 
FeOc 
(FeQ) t.o 1321 (FeO)s + 3(Fe2Os)s concentra- 
tions in mol fractions 
*FeO 1321 FeOt.o R-% 
FeOz 1316 The iron oxide of the equilibrium 
wt. % total Fe 
slag ——— or this term 
56 
divided by total mols 
z (the above 1316 mols O FeO + 1.35 Fe2Os 
subscript) — = — —— 
mols Fe FeO + 0.9 Fe2Os 
y Present Fe — FeO 
paper ~ 
FeO 
R § 1164 CaO 
1 1321 —_——_________—- wt. % concen- 
SiOe + 0.634 P2Os 
J trations 
) (CaQO)s 
——$_—_—_-_—+—__— - mol fraction 
2(SiO2)s + 3(P20s)s 
concentrations 
B 1319 CaO — 4(P20s) 
——_—_———————. concentrations in 
SiO 
mols per 100 grams 
R-2 1321 Activity coefficient of iron oxide in 


the slag 
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Table I11.—Relation of “x’’ to Oxides of Iron. 


FeO 
FeQ, Fe20s, —_——- 

Per Cent Per Cent Fe2Os Fe-FeO a 
15 1.0 15.0 —2.65 1.03 
15 2.0 7.5 —1,.95 1.05 
15 3.0 5.0 —1.25 1.08 
15 4.0 3.75 —0.55 1.10 
15 5.0 3.00 +0.15 1.12 
15 6.0 2.5 0.85 1.13 
15 7.0 2.14 1,55 1.14 
20 5.0 4.0 —1,.00 1.09 
20 6.7 3.0 +-0.2 1.12 
20 10.0 2.0 2.5 1.15 
17 2.6 6.54 2.00 1.06 
16 3.7 4.33 1.00 1.09 
15 4.8 3.12 0.00 1.11 
14 5.9 2.37 +1.00 1.14 
13 7.0 1.86 +-2.00 1.16 


centration and how much is due to taking account of 
variation in temperature is not known. The calcu- 
lated value is very much higher than the observed 
value, being a little over 2.25 times as great at an 
observed value of 0.30 per cent FeO and from 3 to 
5 times as much at an observed value of 0.10 FeO. 

This is another way of saying that metal high in 
FeO, although still far away, is closer to the equi- 
librium value than is low FeO metal. This dif- 
ference may be caused partly by the lower carbon at 
the higher FeO. 


Calculations For Typical Slags 


Several typical slag compositions (Table 2) have 
been selected chiefly to show the effect of normal 
variations of the slag composition on the mol frac- 
tion of FeO at constant weight percentage of FeO 
and Fe,O;. Slags 11 and 12 have the same total 
iron as the first 10, but different proportions of Fe,Os. 
The last two slags have different total iron. 

The calculations are. carried to an. extreme num- 
ber of decimal places in order to bring out the 
effect of changes in composition that make scarcely 
any difference in the usual three-figure calculations. 
Each reader can look over these figures and decide 
for himself if the differences given by the mol frac- 
tion method justify the expense of a complete slag 
analysis and the trouble of the calculation. Over 
very wide differences in composition, mol fractions 
may be necessary for accurate estimations. Within 
the normal variations usually found in the open- 
hearth, the ordinary weight per cent will many times 
be as accurate as is required by the application to be 
made of the results. 

For this range of composition Larsen’s basicity 
follows the ordinary lime-silica ratio very closely 
though of course changes in phosphorus would 
change this relation. 

Comparison of slags 13 and 14 show the influence 
of the various methods of calculation. The ratio 
of Fe or FeO using weight per cent is 2. The ratio 
is more than 2 using FeO, (FeO),.6, and Jette’s ac- 
tivity. Using Larsen’s value FeO, the ratio between 
the two slags is considerably less than 2. This dif- 
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ference is of course due chiefly to the difference in 
estimating the total mols. This observation leads to 
the statement that the heart of the mol fraction calcu- 
lation is in the assumptions used in figuring total 
mols. Without explaining and possibly defending 
these assumptions the use of mol fractions is a pos- 
sible source of confusion. 


Slag Control 


Slag control is considered a more general term than 
iron oxide control. Whether the purpose of a given 
procedure is control of basicity or of iron oxide 
may be a matter of definition of objective, but when 
one is fixed, definite bounds are established for the 
other. There is less general agreement on what is 
meant by the term than there is on the necessity for 
a system of slag control because although a man may 
not be very proud of the one he uses and may be re- 
luctant to discuss it or to show it to a stranger, every- 
body has one and finds it absolutely essential, and 
for each one his own is best because he can’t use the 
other fellow’s. 

In itself slag is not a product, but a waste material. 
Although only a means to an end, and ultimately 
despised and discarded, a good slag is an indication 
of a healthy condition and a lack of it is a sign (if 
not indeed the cause) of a sick heat. One that is the 
result of artificial treatment may relieve the immediate 
situation, but is not generally considered as satisfac- 
tory as one that comes naturally. Little that is new 
can be added to the subject of Slag Control so soon 
after Herty’s able and comprehensive presentation 
in the Howe Memorial Lecture in 1940. The other 





recent discussion of slag control is part of Larsen’s 
paper” in which he distinguishes between 
1. The essential or fundamental factors: 
Bath temperature, 
Oreing rate, 
Charge composition, 
Slag basicity. 
and 
2. The secondary or resultant factors: 
Iron oxide, 
Slag viscosity, 
Bath depth, 
Speed of working. 


The slag basicity is regarded as an independent vari- 
able which can be controlled entirely with regard 
to operating convenience and economy and to the 
required sulphut and phosphorus. The importance 
of temperature, carbon, lime charge, and rate of 
oreing was recognized by the open-hearth operator be- 
fore information on FeO was even available, much 
less understood. Larsen’s paper is considered timely 
lest the limelight of current interest in FeO should 
cause us temporarily to forget the fundamentals he 
has emphasized. 

It is the humble hope of the author that even such 
a meagre effort as the present article will contribute 
in’ a small way to an appreciation of the grandeur 
referred to by the ancient Greek philosopher, Aris- 
totle, in the description of the true spirit of science 
which is engraved on the home of the National 
Academy of Sciences in Washington: 

Search for truth is in one way hard and in another way 
easy, for it is evident that no one can master it fully nor 
miss it wholly, but each adds a little to our knowledge of 


Nature, and from all the facts assembled there arises a 
certain grandeur. 
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Calcium in Calcium-Lead Alloys 


A method is described by the authors for estimat- 
ing calcium in lead which consists in casting a test 
ingot in a prescribed manner and comparing its sur- 
face appearance with the surface appearance of stand- 
ards. Calcium content can be determined by inspection. 

The ability of an experienced workman to pick 
out, by eye, tiny differences between different lots 


of the raw materials that he handles is likely to be 
pooh-poohed by an inexperienced technical man. 
Here's an interesting case where, when suitable pre- 
cautions are taken to make conditions reproducible, 
the eye is quicker than the spectroscope. 

The horse-sense of the scientists who adopt this 
visual method, is delightful_—The Editors. 


hy EARLE —. SCHUMACHER AND G. M. BOUTON 


Bell Telephone Laboratories, New York 


N THE MANUFACTURE of lead-calcium sheath 
it is desirable to control the calcium content to 
0.028 + 0.005 per cent in order to obtain the 
most desirable combination of properties. Since cal- 
cium is a very active element chemically, special 
manufacturing procedures were developed to mini- 
mize the contact of molten lead-calcium alloy with 
the air. Despite the improved techniques, some cal- 
cium is always lost and must be replaced. Before this 
can be accomplished satisfactorily, obviously, the cal- 
cium content of the alloy must be determined. 
Conventional chemical procedures are accurate but 
not entirely satisfactory for plant control use because 
they are time consuming and too costly. The best 
of the chemical methods introduces a lag of at least 
2 hrs. in melting kettle control. Quantitative spectro- 
graphic analysis methods were carefully tested, and 
while they showed some advantage over conventional 
analyses, they were still unduly time consuming. 


Need of a Suitable Method 


With the ever increasing interest in lead-calcium 
alloys for cable sheath, storage-battery grids, and 
other applications, it became desirable that a rapid, 
reliable and not too costly method be developed for 


determining their calcium content. In approaching 

the problem, several methods of attack involving 

physical, chemical, or electrical properties suggested 

themselves. A few of the methods investigated 

were: 
1. Observations of the rate of oxidation or tarnish 
of freshly cut surfaces using a variety of atmos- 
pheres and temperatures. 

2. Thermal EMF measurements against pure lead. 

3. Measurements of hardness or strength of samples 
after various heat treatments. 

4. Measurements of electrode potentials in various 
solutions. 

5. Use of various metallographic techniques 

6. Observation of recrystallization tendencies after 
the samples had been deformed. 


Unfortunately, none of these methods proved ade. 
quate. Either the properties involved were insuff- 


Fig 1. Surface appearance of test ingots of chemical 
lead-calcium alloys cast in atmosphere containing 0.02 
per cent CO, and having 50 per cent relative humid- 
ity. The dark areas are very bright when viewed 
with directly reflected light. Approximately full size. 
The calcium percentages from left to right in the 5 
samples or ingots are 0.021, 0.024, 0.026, 0.028 and 
0.030. 
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ciently sensitive to changes in calcium content, or 
other factors masked the effect of calcium. 


Clue to a New Method 


Early in the study of lead-calcium it was noticed 
that the molten alloys quickly filmed over with 
oxide. Careful observation of the characteristics of 
these molten alloys revealed no phenomena that 
varied sufficiently with calcium content to serve as 
a clue to the composition. However, when these 
alloys were chill cast with as little agitation as pos- 
sible, the surface of the ingots became progressively 
duller with increasing calcium content to a certain 
value. Further increase in calcium content resulted 
in the fissuring of the surface oxide leaving bright 
metallic areas exposed. This fissuring phenomenon, 
which is illustrated in Fig. 1, is the type of compo- 
sition-sensitive indicator desired. When samples of 
lead-calcium are melted and cast under controlled 
conditions the surface markings are reproduced with 
considerable fidelity in respect to areas of dull and 
bright surface. The ratio of these areas is dependent 
on the calcium content. For clearness of illustra- 
tion the samples were photographed under lighting 


Fig. 2. Apparatus used in casting lead-calcium ingots under controlled atmospheres. 





conditions that made the bright highly reflecting sur- 
faces appear dark in the photograph. 

The success of the method is dependent to a large 
extent on the details of procedure that are given be- 
low. Since calcium is readily removed from lead by 
oxidation, a melting and casting procedure for the 
test specimens was adopted that resulted in a mini- 
mum loss of calcium. Fluxes and inert atmospheres, 
which normally provide adequate protection against 
oxidation, could not be used here since they seri- 
ously interfere with the fissuring phenomenon that 
is the basis of the method. 


Details of the New Method 


The means finally adopted consists in melting a 
strip of the cable sheath to be tested in a hemispheri- 
cal sheet iron crucible about 2 in. in diameter. A 
Bunsen burner flame of sufficient intensity to melt a 
100-gram sample in about 2 mins. is applied to the 
bottom of the crucible. The bottom edge of the 
sample melts first and the balance of the sample 
slides smoothly into the pool of metal first formed 
with a minimum of rupture of the surface. The 
broad round shape of the crucible permits it to be 


Fig. 3. Apparatus used for regulating atmosphere composition. 
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tilted until the lip is but a fraction of an inch from 
the surface of the mold before the metal starts to 
pour, thus subjecting the stream of molten alloy 
to only a brief exposure to the atmosphere during 
pouring. The molten alloy should never be stirred 
nor should the crucible be shaken unnecessarily dur- 
ing the casting operation. Under the melting con- 
ditions described, the casting temperature of the melt 
is controlled sufficiently if the crucible is removed 
from the flame 3 or 4 secs. after the last portion of 
the sample has melted. 

By slight modifications in technique, samples for 
analysis may be taken directly from the commercial 
melting kettles. The mold used is probably not 
critical in shape or size. The one used in this de- 
velopment is an iron plate 3/, in. by 4 in. by 8 in. 
with a tapered depression milled in its surface. The 
test ingot is about 4 in. long, ¥g in. wide, 1/32 in. 
thick at the casting end and % in. thick at the other 
end. It weighs 80 to 100 grams. The effect of mold 
temperature has been studied and is not critical in 
the range from room temperature to that reached by 
the mold as a result of casting into it at intervals of 
a few minutes. 


Atmosphere Control Necessary 


Control of the atmosphere over the surface has 
been found necessary to insure reproducible results. 
For this reason the cellophane enclosed casting cham- 
ber shown in Fig. 2 was devised. There is a door on 
the right hand side for insertion of the crucible and 
a rubber inlet tube on the left for entry of the gas 
mixture. It has been found by experiment that both 
moisture and the carbon dioxide content of the air 
influence the results obtained. Therefore, both are 
removed chemically and then re-introduced in metered 
quantities to the air passing into the casting cham- 
ber. By means of appropriate flow meters, dry air 
could be mixed in definite proportions with air satu- 
rated with moisture to produce the desired humidity. 

Another and perhaps simpler system is to pass the 
dry air over certain salt solutions of known vapor 
pressure. Carbon dioxide is conveniently made avail- 
able by placing solid carbon dioxide (dry ice) in a 
Dewar flask having a stopper with two exit tubes. 
By means of an escape valve on one tube any desired 
CO, pressure can be built up in the flask to force 
the gas through a flow meter and into the air line 
leading to the casting chamber. One satisfactory ar- 
rangement of apparatus for controlling the composi- 
tion of the atmosphere is shown in Fig. 3. 

The surface appearances shown in Fig. 1 were ob- 
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tained by casting in an atmosphere having 50 per cent 
relative humidity and 0.02 per cent CO,. Increasing 
the carbon dioxide or decreasing the moisture content 
causes the surfaces to become brighter and vice versa. 
This provides a few thousandths of a per cent lati- 
tude in adjusting the sensitive range of the method 
to the median calcium content desired. Alloys hav- 
ing calcium contents outside the range of the method 
may be estimated by admixture with known amounts 
of lead-calcium alloys of known calcium content. 
Pure lead, in general, cannot be used for dilution 
because the oxide and possibly traces of impurities 
present in it cause the loss of some calcium from the 
mixture. 


Chemical Lead Used 


To date most experience with the use of the visual 
test for calcium has been on alloys made with chemical 
lead. This grade of lead is substantially free from 
arsenic, tin, bismuth, iron, antimony and zinc, and 
contains about 0.004 per cent Ni, 0.06 per cent Cu 
and 0.007 per cent Ag. The variation in concentra- 
tion of these elements in the commercial supply has 
not been found to be great enough to cause serious 
interference with the indications given by the casting 
test. However, the method is influenced by certain 
variations in impurity content which are in excess of 
those normally encountered in the usual supply. The 
presence of tin in the order of a few thousandths of 
one per cent causes low indications of calcium con- 
tent. 

The use of high purity lead in place of “chemical” 
lead has a similar effect. Bismuth additions up to 
0.1 per cent are inconsequential. Arsenic and anti- 
mony form compounds with calcium which dross off 
in the mixing kettle so that these elements would 
not be found in the finished sheath. The effects 
of the interfering impurities referred to above can be 
corrected for, when their presence is known, by vary- 
ing the atmosphere in the casting chamber or by 
admixture with a known proportion of alloy having 
a pre-determined higher calcium content. By these 
procedures fissuring can be made to occur in alloys 
that otherwise do not give this manifestation. In 
practical operation the brand of lead being used will 
be known and the necessary adjustments can be made 
in the conditions of the test. 

Sufficient analytical data have been collected to 
establish the fact that the method here presented is 
rapid, reliable, and extremely helpful for plant con- 
trol application. 
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Highlights in Making 


i i i shysical and chemical properties of spectacle metal 
| esentation Se : 
may be controlled. These properties embrace such 
characteristics as strength, hardness, flexibility, ap- 
In making gold filled metal for spectacle frames, pearance of the finished metal, its ability oA with- 
the American Optical Co. of Southbri lee: Mas stand abuse. and its resistance to corrosive action of 
c « s . J A ‘ c ee . 
; . ee body acids and the atmosphere. 
oldest and largest manufacturer of ophthalmic prod- r ; os a ; 
cts in the world, undertakes all steps Seca the Shown in this presentation are highlights in the 
uk d, rtakes < steps, e _ “pe , 
selection and use of raw materials to the final shap- ic o Spr gold pa oe 7 5 ectacles, 3 
. - Big a ractice DV merican t1Ca QO. 
ing and assembly of the finished spectacle parts. This Soeene ai: v4 
complete control is necessary because of the many 
variations in physical properties required for the 
different parts of a spectacle frame or mounting. by W. J. Wrighton 


Rigid standards have been set up by which the Chie} Metallurgist, American Optical Co., Southbridge, Mass. 


The manufacture by American U ptical Coa. of spectacle frames begins in the laboratory. From ever) lot of gold 

alloy. ati ASSAYISt ldkes a sam ple, melis it ina crucible, and arrives at an accurate proportion of pure gold VS. 

base metal content. Assaying is of great importance because it is the first step in quality control—a control 
which insures the production of spectacles giving the highest degree of comfort and long wear. 
























fold Filled Metal for Spectacles 


First step in the ac- 
tual manufacture of 
spectacle frames, as 


shown above, con- 
sists of melting in | 
an induction furnace 
12-carat gold, com- | 


posed of pure gold 
and various alloying 
elements. It i es- 
sential that the melt. 
ing of the alloy be 
kept under accurate 
control. to produce 


sound ingots. 




















The gold alloy, transformed 
into a well-mixed glowing 
fluid, is taken from the in- 
duction furnace and poured 
into a mold. 
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The 12-carat gold alloy, after being rolled, is soldered 
to an alloy base plate. The composite plate is then 
rolled into a sheet and a disc blanked. From this 
disc, after several drawing operations, a tube with 
the gold on the outside is formed. The tube is about 
a foot long and an inch and a quarter in diameter. 
The press used for the drawing operation is shown. 


The gold alloy shell is slipped over a base metal core 
wrapped with silver solder, after which the bar is 
drawn through a die. The gold filled bar is then 


soldered in an electric furnace. 














The bar is then rolled, as shown above, until its 

original length has been stretched to a point where it 

can be cold drawn to the required size for various 
part 5 of spectacles. 


In some cases, such as in the making of cable for the 

earpieces, or temple-ends of spectacles, the original 

foot-long gold alloy bar is drawn down to fine wire 

more than three miles in length. The picture below 

shows gold filled wire being drawn through diamond 
ales. 











Left: To make certain parts of spectacles like bridges, 

end pieces, straps and such articles where it is im- 

possible to use round wire, flat gold filled stock is 

needed. This is formed by soldering a bar of gold 

alloy to a bar of base metal. The alloy bar is then 
rolled to various thicknesses. 


Lower Left: This machine winds cable for spectacle 

temples. The inside windings are generally made 

from alloyed wire, while the outside winding is made 
of gold filled wire. 


g 
gold filled metal for spectacles. Here 


, ] j aa , 
gages the gold Strtp as it emerges from 
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Scientific control roverns every Slé p 772 


machine. 





Here is the final destination of the gold filled metal—a spectacle of the latest design and type, ready for its ex- 
tremely important duty of helping to correct defective eyesight. 








— oe 
“Mae 



































am mt 
A : 
\ b 
\ | 
\ | 
, 
» 8 \ d 
_ / i 
| 
» 
a ee 
¢ 
‘ , F< igen This pretty miss is living proof that the modern 


streamlined spectacle does not detract from 
one’s good looks. 








The airplane view below shows the main plant of the American Optical Company, Southbridge, oldest and larg- 
est manufacturers of ophthalmic products in the world. Here scientifwally-controlled gold filled metal is manu- 
factured for fabrication into spectacle frames. 
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This is Lensdale, lens- 
manufacturing plant of 
the American Optical 
Co. Annually millions 
of ophthalmic, sun 
glass, and safety lenses 
are made here. 























Editorials (Continued from page 841) 


ably the product of necessity. The lack of under- 
standing, which it is true, did at one time exist be- 
tween the metallurgist and the engineer, showed that 
a man who was broadly trained in both metallurgy 
and engineering was required to solve the complex 
problems arising in metal-production and metal-work- 
ing plants. 

Today, therefore, a large and still-growing pro- 
portion of the men who hold responsible positions on 
the operating and engineering staffs in the metal in- 


dustries have both a good knowledge of metallurgy 
and some sound, practical engineering experience. 

These men work with metals. They are familiar 
with the behavior and performance of materials. They 
know engineering design. And they are well ac- 
quainted with the problems encountered in produc- 
tion. With this background, they can ably decide on 
materials, design and methods of production. Here 
there is no quarrel between the metallurgist and the 
engineer. These men are the real metallurgist and the 
real engineer combined in one who needs only to 
cooperate with himself.—H. R. C. 





A Letter to the Editor 


The Mild Alloy Steels 


To the Editor: It is not often perhaps that an editor 
accepts as fully the viewpoint of one presenting such a 
highly complicated discussion, as you did in your editorial 
entitled “Mild Alloy Steels—To Use or Not to Use,” printed 
in your November issue, commenting upon an article of mine 
entitled “The Light Weight Development—For Whom and 
What?", which appeared in the August 2nd issue of 
Railway Age. Your interest is gratifying, and can be taken 
as a measure of the importance of the subject. There are 
portions of the editorial, however, which do not quite jibe 
with the facts. 

You state that “the car designs in use (of mild alloy 
steel) are for cars of the same capacity as those made of 
plain steel.” This is not the case wholly. The cubical ca- 
pacity has been increased in a majority of the open top 
cars which have been built of these steels, and consequently 
they do take advantage of their lighter tare weight. While 
as you say, the cost of these structures per unit is fre- 
quently no less than the cost of outmoded equipment in 
carbon steel, nevertheless the cost per ton of capacity is 
lower in practically all cases. The argument that dead 
weight is a small factor because “freight cars aren't always 
in motion” is irrelevant, because the cost figures are calcu- 
lated upon the average number of miles which the cars 
actually move in service annually, loaded and empty. More- 
over, cars should be designed for low cost operation, since 
it is their function to move. 

The railroads do themselves little service in claiming 
small benefit from the modern equipment, “because it is so 
frequently on the lines of foreign roads.” On this basis 
outmoded car design would remain frozen on all roads, 
progress would cease. However, the statement itself is in- 
correct. The report published in 1941 by the Association 
of American Railroads, Operating Statistics, Series 173-F, 
indicates that of the total freight cars on line, the percent- 
age of home cars in 1939 was 64.4% and in 1940 62.4%. 
Also, the light weight development would register a marked 
advance if roads which operate what amounts to a shuttle 
service over their own lines with their own equipment 
would step up and buy. 

The large companies, who build a majority of all rail- 
road cars, are now equipped to take full advantage of the 
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superior properties of the new steels in modern welded 
designs. 

There is a good bit to be said with reference to your 
statement that “stressing of corrosion resistance may be in 
order in the case of freight cars, but, with the good 
atmospheric corrosion resistance of most of the mild alloy 
steels and the fact that things usually are painted, this 
argument has never impressed us as the correct main talk- 
ing point for this class of steels.’ These steels should 
find their largest market in freight car construction, and 
were introduced in the railroad field for this type of 
equipment. Your reference to “the good atmospheric corro- 
sion resistance of most of the mild alloy steels’ is fine, and 
we agree, but our plea is that the railroads are not making 
use of them as readily as we think would be to their 
profit. We stress the corrosion problem, hoping they will 
adopt the remedy. 

By long odds, corrosion attack is most injurious in open 
top equipment. The interiors of such equipment, compris- 
ing approximately one-half of the freight cars owned, are 
not painted. The balance of the cars owned are principally 
of the box car type, and in these condensation, or sweating, 
presents a corrosion problem which cannot be wholly 
prevented by paint. No railroad engineer that we have 
encountered will advocate a reduction in the thickness of 
freight car body sheets, in order to eliminate dead weight, 
without first knowing that the steel to be used possesses 
added resistance to corrosion, and sometimes abrasion and 
mechanical damage. This is because a service life is de- 
manded at least equal to that which has been experienced 
in the past with ordinary copper bearing steel equipment. 

The economies of dead weight elimination outweigh 
those of reduced maintenance and extension of service life. 
One railroad—the perfect example we admit—claims that 
it will enjoy large returns from its investment in light- 
weight equipment, even though, contrary to its belief, 
maintenance costs should prove somewhat higher than it has 
experienced with cars of heavier section in copper bearing 
steel. Each of its cars carries five tons of additional lading— 
625 added tons to the train of 125 cars. This payload is 
carried absolutely free when compared with the cost of 
hauling the same type of lading in its heavier cars of 
lower capacity. 

FREDERICK D. FOOTE 


Alloys Development Corp. 
New York and Pittsburgh 
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Defense Perspectives 


by H. R. Clauser 
Assistant Editor 


t of the mountain of defense news 
ea. month, there are always a few high- 
ligi's that command the major interest of 
the metallurgical engineer. Perhaps the 
n significant action this month was the 
bee:nning of the gradual adoption of total 


all. cation of vital materials to defense. 
eel was battered from all sides. Strikes, 
SC and raw material shortages harassed 


pr duction; the pressing problem of sup- 
pl\ing specific types and shapes as well as 
coordinating deliveries with production 
lules in fabricating plants appeared in- 
creasingly formidable. 

[he non-ferrous metals industries were 
likewise beset with a variety of problems. 
Magnesium, copper, lead, tin, cobalt and 
nickel all are scarce and looking forward 
to expansion programs. Only in aluminum 
was there an optimistic note and even that 
will hardly be noticeable before 1943. 


v4 


Total Allocation 


It seems that the allocation system, which 
came into being last month, is more than 
anything else an attempt to solve the dis- 
tribution problem and to prevent accumu- 
lations or hoarding of vital supplies by any 
one or group of fabricators. Under the 
strict priority system, the tendency was for 
the vital defense plants to stock-up on all 
the materials necessary to complete an or- 
der, regardless of the length of time re- 
quired to finish that order. This, of course, 
caused shortages in some defense plants 
while the supplies they needed lay idle 
in stock piles. 

Under the allocation system, which will 
not invalidate the priority system but will 
work in conjunction with it, the orders for 
large blocks of supplies will be placed for 
shipment over a given period of time. 
Then it will be the job of the allocations 
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board to portion out, by relative importance 
and from information gained from inven- 
tory reports, the supplies or products avail- 
able in any one month to the customers 
whose requirements should be filled within 
that time. 

Pig iron and steel plate were the first 
to be put under total allocation; other 
metals and metal-forms are being added 
constantly. In any case, however, full con- 
trol of distribution will only be applied 
to those products and supplies that are most 
vitally needed for defense and whose con- 
trol is necessary to assure efficient function- 
ing of the défense program. 


Iron and Steel 


While Labor, the Administration and the 
steel industry debated, the captive coal 
mine strikes, including the one at the end 
of October, caused the loss of at least 
ten days’ coal production. These latest 
strikes brought the estimated total steel 
ingot tonnage loss due to work stoppages 
up to about 700,000 tons since April 1st. 

On Armistice Day, in Washington, the 
iron and steel men met with the iron and 
steel branch of the OPM to discuss their 
common problems. From that meeting 
came a clear-cut picture of the present 
status of this most vital industry and what 
could be expected of it in the future. 

It was pointed out in this column last 
month that the entire steel expansion pro- 
gram depended upon coordinating the 
plans of all the factors involved in steel 
production. The iron and steel meeting 
brought out the fact that plans for in- 
creasing pig iron capacity were out of bal- 
ance with the rest of the program, and 
that in order to bring these plans into bal- 
ance by 1944, it would be necessary to 
build about 32 additional blast furnaces. 


Societies 


There is a scrap crisis, and no one 
knows exactly what to do about it. The 
scrap problem is difficult and bewildering 
because there is no definite, detailed in- 
formation about the sources of scrap or its 
consumption. The Bureau of Mines is 
getting this detailed information now, which 
may help ease the situation. 

In the meantime, scrap is being allocated 
arbitrarily to those plants on defense work 
who are found to be in desperate need. 
The point remains that throughout the 
emergency there will be an acute shortage 
of scrap about which little can be done. 

Next to the pig iron and scrap shortage, 
the meeting of the iron and steel men 
stressed the deficiency in supplies of specific 
types of steel, such as plates, shapes and 
high-alloy steels, and also in coordinating 
deliveries of steel with the production 
schedules of the ship yards, tank, ordnance 
and other fabricating plants. Only long- 
term planning on the part of the large 
fabricators in cooperation with the gov- 
ernment and better timing in moving steel 
from mills to fabricating points will correct 
these conditions. 

A. D. Whiteside, chief of the iron and 
steel branch of the OPM, summed up the 
steel situation very well at the meeting of 
the iron and steel industry when he said 
that we will have no more steel in 1942 
or 1943 than we have today—slightly less 
in '42 and slightly more in ‘43. The 
average will be the present production. 


Non-Ferrous Metals 

Increasing shortages in most critical non- 
ferrous metals and the consequent tighten- 
ing of their control was ciearly evident 
last month. 

Magnesium was put on a complete allo- 
cation basis. Really a war baby, magnesium 
production is advancing so rapidly that it 
is difficult to put down anything definite 
about it. Right now, as far as can be de- 
termined, at least four different plants are 
being built in various parts of the country 
to increase production by around 70,000 
tons. 

The predicted production figure for 1942 
of 56,000 tons, reported here last month, 


has been boosted to 160,000 tons, and as 
(Continued on page 882) 
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LONGEST-LIVED 
REFRACTORY 


Two basic Norton ingredients 
help you get refractory prod- 
ucts that combine in the high- 
est possible degree, the complex 
of properties you need — 
strength, correct porosity, re- 
sistance to extremes and varia- 
tions of heat, to slag, oxidation, 
and other operating hazards. 


One of these two ingredients 
is the electric-furnace-fused 
grains, among the hardest sub- 
stances known to man, that 
are common to all Norton 
products. These grains may be 
silicon carbide, fused alumina 
or fused magnesia, depending 
on the conditions you must 
meet — but all come from the 
heart of electric furnaces. 


The other fundamental in- 
gredient, mixed with the elec- 
trically fused grains and the 
varying bonds, is Norton 
brains. Long-experienced field 
and laboratory minds deter- 
mine the proper mix and shape 
for the closest fulfillment of all 
your requirements. 


The most refractory sub- 
stances known, plus A-1 field 
and laboratory research, are 
Norton’s contributions to your 
refractory problems. 


VLE 
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FIRING LINE NEWS 


Enduring Muffies, for Furnaces 
Heat-Treating Tungsten, Molybdenum 


In electric furnaces operating up 
to 1600° C., ALUNDUM (Al,03;) 
muffles, available in all designs and 


sizes, provide 


—electrical resistance unsur- 
passed by any other refrac- 


tory material. 


—top chemical stability, under 
oxidizing and other chemical 


conditions. 
long-lived refractoriness, with- 


out spalling, softening or de- 


formation. 


Long-term refractory costs are 
lowered by use of ALUNDUM 
muffies. Still more vital to you 
today, is prevention of shutdowns 
for rebuilding furnaces. 


CRYSTOLON (SiC) Pier Brick Stand Up 
Under Great Heat and Heavy Loads 


The double strain of constant direct 
exposure to elevated temperatures 
in enclosed chambers — plus bear- 
ing the weight of a heavy structure 
—shortens the life of most pier 
brick used in furnaces for galvan- 
izing wire, etc. CRYSTOLON pier 
brick, however, can take it. Re- 
fractory without spalling, softening 
or deformation up to 1650° C., 
silicon carbide is also one of the 
strongest materials known to man. 
In longer life, and prevention of 
interruptions to production, it pays 


its way over and over. 


Electrically Resistant, Chemically Stable 
Cores for Laboratory Furnaces 


For your laboratory’s combustion 
or incinerating furnaces, drying 
ovens, wire drawing, heat treating 
or metal melting furnaces 

ALUNDUM (Al.0O3) cores offer in 
the highest combined degree, re- 
fractoriness, strength, electrical re- 
sistance and chemical stability. 
Made in a wide variety of spirally 
grooved sizes and shapes. WRITE 
FOR USEFUL MANUAL “The 
Construction of Electric Furnaces 


for the Laboratory.”’ 


In W, Mo, Cemented Carbides — 4-Fold Furnace Tube Life 


To meet today’s demands for 24-hour operation at around 1700° C., 


with maximum refractory life to prevent shutdowns — Norton engineers 


recently developed a new tube for furnaces used to heat-treat cemented 
carbides and tungsten or molybdenum wire. Norton’s RA98 furnace tubes 


had set the pace for long life under the most difficult operating conditions, 


but the new mix, RA1139, stretches furnace life as much as from 12 


weeks to12 months. This new mix is applicable to tubes, cores and muffles. 


Refractory Shapes and Cements of CRYSTOLON (silicon carbide), 
ALUNDUM (fused alumina), and fused Magnesia Grains 


NORTON COMPANY, WORCESTER, MASS. 
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proposed by the OPM, will eventually reach 
200,000 tons per year. This year’s produc- 
tion will be around 30,000 tons, which 
will be 10,000 tons less than the demand. 

Lead consumption has rapidly increased 
with the demand for its use as a substitute 
for copper, zinc and aluminum. At the 
beginning of the month, Leon Henderson 
claimed that most of the industry was not 
working at near full capacity and that lead 
output could be increased. Any increase 
in lead production would also increase the 
zinc output, since the two metals are mined 
together. 

Cobalt, like so many other metals, has 
passed to a direct allocation system, because 


of the shortage and uncertainty of ship- 
ments from abroad. The estimated re- 
quirements for 1942 are 400 tons more 
than this year’s production in the United 
States. Since cobalt is used in the pro- 
duction of high-speed cutting tools, as- 
surance of its supply is imperative. 
Aluminum is on its way out of the 
critical stage, and from most reports, it 
looks as though the supply may very nearly 
approach the demand after 1942. Until 
then, however, aluminum production will 
not be able to do much more than take 
care of the aircraft industry, which will 
demand 70,000,000 Ibs. per month. 
November saw a copper shortage of 








ting furnace 
NOW-the heat free wy wanted 


id expect 


that Industry alwa 
at half the price you 
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HE INTEROVAL FURNACE is 
the product of almost a half 
century of heat treating experi- 
ence. Its design is just engineer- 
ing common sense applied to the 
problem of hardening expensive 
tools and dies safely and accur- 
ately. No possibility of surface 
decarbonization or distortion. Of 
particular importance at this 
time is the outstanding ability 
of this furnace to heat treat 
“Moly” steels without any trace 
of scale or soft skin. Read the 
description below and then send 
for our new folder, giving com- 
plete information. 


Sectional View of Interoval 


Furnace, showing method of 


suspending the work. Note lo- 


cation of deflector and shape 
of chamber. 


R THD 
CANCE E TREATING CO. 


130 SOUTH ST. - - - NEWARK, N. J. 
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about 7,000 tons. The figures for next 
year indicate an estimated shortage of 750 . 
000 tons. Various means of cutting dows 
this figure have been recommended. The 
Army ordnance is seriously considering the 
use of soft, low-carbon steel in place of 
cartridge brass. Shell casings alone require 
600,000 tons of copper per year. It has 
even been suggested that the silver now 
stored away at West Point be melted down 
for bus-bars and used in place of copper 
in power plants, etc. The automotive in. 
dustry has already agreed to use steel in. 
stead of copper for automobile radiators. 

Nickel production was announced io be 
up to about 8,500 tons per month, but the 
supply is not nearly enough to satisfy the 
need for this vital alloying element. Ways 
of reducing its use are being sought, and 
some thought is being given to eliminate 
its use in armor plate, which, at the pres- 
ent time, cuts deeply into the nickel supply, 


@ The School of Technology of the City 
College of New York plans to offer a de. 
fense course in powder metallurgy. The 
course will cover the properties and meth- 
ods of utilization of powdered metals and 
will get under way late in December, 1941. 


Spectrographic Analyzer 


A rapid and convenient method for an- 
alyzing spectrographic plates or films in 
research and industrial laboratories is pro- 
vided by a new recording microphotor «ter 
recently announced by Leeds & Nori) up 
Co., Philadelphia. 

Because the plates or films are mec). ni- 
cally scanned by a motor-driven Scan: ng 
Unit, and the relative positions and (n- 


sities of spectrum lines are automatically 
recorded, it is said that this new recording 
microphotometer eliminates the eyestrain 
and “hurnan equation” of visual methods, 
and does away with the delays and limita- 
tions of photographic processes. 

Quick determinations of elements pres- 
ent in small percentages are made possible 


by pen-and-ink records of standard and , 


test spectrograms drawn at high speed on 
one chart. 
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Million-Volt X-rays 


If Roentgen were alive and could have 
attended the million-volt industrial X-ray 
symposium held recently at the General 
Electric plant in Schenectady, he would 
have learned just how far the use of X- 
rays, which he discovered, has progressed 
since the modest beginning in 1895. For 
the symposium was indicative of the rapid 
development that industrial radiography 
has experienced from the use of large, un- 
wieldly, low-voltage equipment as recently 
as 10 years ago to the present-day appa- 
ratus, which is portable, compact and 
capable of voltages up to 1,000,000 volts. 


T he Need for High V oltage X-rays 

Until the development of the million- 
volt X-ray unit, the use of X-rays to ex- 
amine heavy castings and weldments was 
somewhat limited by the radiographic fa- 
cilities available. In cases where a section 
3-51, in. had to be radiographed, either 
400,000-volt X-rays or gamma-rays were 
used. The time required, if a number of 
pictures was necessary, ran into days, some- 
times weeks. 

(he million-volt X-ray equipment makes 
possible the penetration of 414-in. steel in 
approximately 2 min., whereas 90 hrs. ex- 
posure time would be required for 400,000- 
vol! X-rays, or around 60 hrs. for 200 mil- 
lig-ams of radium. This is a decided eco- 
nonic advantage. 

t only is the million-volt X-ray ap- 
pi itus advantageous by reason of reduc- 
tio. im exposure time, but also because of 
th improved quality of the radiographs 
' ned. At 400 k.v.p., the X-rays are not 
of the proper wave length to give satis- 
fa. ory results for plate thickness ranges of 
4-°'/y in. 


) the 1,000,000-volt industrial X-ray equip- 
ment for an inspection of a casting. 





The wave length of gamma-rays, al- 
though far less than those developed by 


heavy sections are invoived. So, by the 
introduction of the million-volt apparatus, 
the necessity of over-reaching the better 
technique range of lower voltage equip- 
ment is eliminated and a better radiograph 
is obtained at a great decrease in ex- 
posure time. 


Design 


Three novel developments have been 
largely responsible for the evolution of a 
practical million-volt X-ray machine. One 
is the use of a gas—Freon—under pressure 
as an insulating medium in place of oil. 
This gas, which is a compound of carbon, 
chlorine and fluorine, at 50 lbs. per sq. 
in., has a di-electric strength 3 times as 
great as the purest transformer oil. 


i J 
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CASTINGS 








“Tailor Made” 
To Meet your 
Requirements 















Another development responsible is the 
use of a resonance transformer without an 
iron core. This is made possible by the 
several hundred thousand turns of wire 
around the secondary, giving it great in- 
ductance. It thus tunes normally to alter- 
nating current, which oscillates 180 times 
a second, 

The other development is the sealed-off 
multi-section X-ray tube, which fits effi- 
ciently in the center of the resonance trans- 
former where the iron core would ordi- 
narily be located. The X-ray tube has 12 
sections. The electrons to produce the 
rays emanate from a heated filament at the 
top; as they pass through each section, an 
addition of 84,000 volts is applied, so 
that when they reach the bottom there are 


e 
a 




















NE can visualize countless different combinations of chromium, nickel, 
molybdenum and other alloying elements for producing high alloy cast- 
ings. And the behavior of these castings varies with the analyses. 


The point is that only those who are long-experienced in producing the so- 
called stainless steel castings are qualified to know which combination is best 
for each job and how to produce the casting. Then the casting is ‘‘tailor- 


made.”’ 


Duraloy, with 20 years’ experience in making chrome-iron and chrome-nickel 
castings and with a modern, well-equipped foundry, has a casting service 


which should be of value to you. 


Let us quote on your current requirements. Let us help you design new tem- 
perature-resisting and corrosion-resisting parts. 


THE DURALOY COMPANY 


Office and Plant: Scottdale, Pa. 
Eastern Office: 12 East 41st St., New York, N. Y. 


DETROIT SCRANTON, PA. LOS ANCELES 
The Duraloy Co. of Detroit Coffin G Smith Great Western Steel Co. 


Metal Goods Corporation: St. Louis * Houston «+ Dallas «+ Tulsa *« New Orleans 
A2-DU-4 
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400,000 volts, give*a radiograph whose 
contrast is not as good as that possible 
with X-rays of the proper wave length. 
The X-rays available with million - volt 
equipment are of a wave length that gives 
a highly satisfactory radiograph where 
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a million volts behind them. 

The electrons then hit a tungsten target 
in an extension of the tube, which projects 
from the bottom of the tank, and X-rays 
are produced. The equipment allows the 
use of either the reflected or transmitted 
beam; this is very advantageous in casting 
work or where radiographs of circular 
seams on boilers are required. 

As in all practical radiography, scatter- 
ing of X-rays both forward or backward 
must be guarded against when using the 
million-volt machine. Back scattering can 
usually be minimized by simple precau- 
tions. To control forward scattering, lead 
filters may be used with the film. For ex- 


ample, lead foil filters from 0.030 to 0.060 
or 0.090 in. are used, depending on the 
position of the film with respect to the 
object surface. 


Typical High Voltage Installations 


A number of high voltage units have 
already been installed. Babcock & Wilcox 
Co. were in need of a more rapid method 
for the X-ray examination of welds in 
heavy boiler drums. Since the Boiler Code 
requires all welding to be radiographed. 
the time required for a complete radio- 
graphic examination by either 400 k.v. X- 
rays Or gamma-rays was often nearly equal 
to that required for the fabrication of the 


Special High Grade 


99.99" ZINC 


To producers and users of zinc die castings, we 
say simply this: Specify Anaconda Electric, for you 
may be sure that every slab is of uniform high 
purity. Electrolytic refining does it. s0ses 


Shipping Point: Great Falls or Anaconda, Montana 


ANACONDA SALES COMPANY 


25 Broadway, New York 
Subsidiary of Anaconda Copper Mining Company 
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drum itself. The million-volt X-ray in 
stallation has eliminated this bottleneck. 

Combustion Engineering Co. had much 
the same problem of cutting down the 
time for the radiographic examination of 
welded pressure vessels. Now, with the 
high-powered unit they are able to X-ray 
an entire circular seam of a boiler drum 
in one set-up, where formerly with lower 
voltage X-rays as many as 12 different ex. 
posures or more were necessary. 

Ford Motor Co.’s interest in the installa- 
tion of a million-volt unit was to gain its 
technical advantages in the examination of 
heavy individual castings or weldments as 
well as using it for the semi-mass produc- 
tion in the radiography of heavy steel cast. 
ings. For example, in the mass production 
of cast crankshafts for aircraft engines, the 
X-ray examination of 40 crankshafts per 
day using units of 400 kilovolt capacity re- 
quired 6 times as many man-hours as js 
required with the use of the million-volt 
unit. 

Two other installations are the Gen- 
eral Electric Co., and American Steel Foun- 
dries. 


Low Voltage X-rays 

One important fact pointed out at the 
symposium was that all X-ray apparatus op- 
erating at less than a million volts has not 
been rendered obsolete for industrial pur- 
poses by the million-volt equipment. Loy 
er voltages are preferable for X-raying 
aluminum, copper, brass and thinner 
tions of steel. Voltages of only around 
50,000 are used for diffraction studies of 
atomic structure of matter. This app! 
tion is very important and will see inc: 
ing use in the future. 


X-raying the circular seam of a pressure v¢ 





Still lower voltages down to 5,000 volts 
are being used in micro-radiography, which 
seems to have broad possibilities in the 
metallurgical field for the study of details 
in the structure of metals previously ob- 
tained’ only by micro-photography. 

In conclusion, it can be said that in- 
dustrial radiography, with its wide range 
of voltages, making possible a great va- 
riety of uses and applications, has become 
a valuable tool to the metallurgical engi- 
neer. Because of his desire to peer into the 
inside of things, industrial radiography will 
see even more progress and refinement in 
the future. 
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Grinding and Polishing Equipment 


For polishing and buffing jobs on such 
work as aluminum pistons for aircraft en- 
gines and fuse bodies, Hammond Machinery 
Builde rs, Inc., Kalamazoo, Mich., has de- 
veloped a rotary automatic polishing ma- 
chine. The polisher consists of a circular 
aluminum table mounted over a_ heavy 
cast-iron base. 

The table indexes automatically, rotating 
6-8 chucks, which pass under as many as 
pedestals 
that stand on the floor around the ma- 


| polishing heads mounted in 


chine. 

A new tool vise, designed for grinding 
chip-breaker grooves into the tips of car- 
bide tools has also been put on the market 
by the same company. The vise is mounted 
on a lug base and is constructed on a 

ble-cradle principle, which permits ad- 

tment of grinding angles on 3 separate 


nes 


@ A new babbitt metal for bearings sub- 
ject to high pressures and temperatures has 
been developed by Magnolia Metal Co., 
Elizabeth, N. J. This metal has a tensile 
ngth of 17,500 Ib. per sq. in.,:a yield 
nt of 6,500 lb. per sq. in., a Brinell 
27, and its pouring temper- 
e ranges from 950 to 1,000 deg. F. 


rdness of 


New Design for Large Cast Plates 


Meebanite Research Inst. of America, 

Pittsburgh, reports that a mew and 
sual design for the production of large 
face plates to be used in the as-cast 





condition has been successfully developed 
by the Fulton Foundry & Machine Co., 
Cleveland, Ohio. 

The original problem was to equalize 
casting stresses in a plate 96 in. in diam., 
a size prohibiting normalizing, and at the 
same time obtain a permanent trueness af- 
ter turning and grinding, since no other 
similar hand scraped plates were available 
for checking purposes. 

The design is shown in the photograph. 
The spacing of the ribs was proportioned 
so that they are all of nearly uniform 
length, and the top was made compara- 
tively thin so as to maintain a good pro- 


portion between the metal sections of the 


ribbing and the top. 
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Quenching Oil 


E. F. Houghton & Co., Philadelphia, 
have announced a new quenching oil for 
a rapid quench, which is highly essential 
in the heat treatment of high explosive 
shells. 

Included in its make-up is a chemical 
agent, it is claimed, which acts as a sta- 
bilizer and reduces oxidation or fractional 
distillation; also included is a_ synthetic 
wetting agent to provide rapid wetting- 
out properties, spreading a continuous film 
of oil speedily over the hot surface of the 
metal and preventing the formation of gas 
pockets. 





Protective Metal Surface Coating 


A new metal coating compound, de- 
signed for making repairs to damaged tin 
coating, has been developed by the Amer- 
ican Solder & Flux Co., Philadelphia. 

The coating is said to be completely rust 
resistant and will protect the underlying 
iron or steel to the same extent as hot- 
dipped zinc coating of the same thickness 

Since the melting point of the coating 
compound is lower than that of tin, the 
melted or dis- 
turbed by the application, but joins with 
the undamaged areas of tin, forming a con 
tinuous and protective surface. 


original coating is not 


OFURNACES 


For Every Industrial Heat Treating Process 
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This Completely Automatic E F Furnace Equipment 
Heat Treats Shells - - - Scale-Free 


e 





Continuous automatic quenching equipment. The 


are quenched without coming in contact with 
automatically reversed and charged into the tempering 


furnace at right. 


Send for printed matter showing this and other interesting installations. 


vies 


shells 
alr, 


The shell forgings are pushed thru the 
hardening and tempering furnaces in paral- 
lel rows, in protective atmosphere-filled 
conveying tubes. An automatic quenching 
equipment (shown at left) is located be- 
tween the furnaces. The shells are quenched 
without coming in contact with air, auto- 
matically reversed and charged into the 
tempering furnace. This installation is 
gas-fired and is equipped with ten con- 
veying tubes. A similar installation with 
15 conveying tubes has also just been 
completed. 

This is one of a number of installations 
we have made for the production heat treat- 
ment of shells and other defense products 
including machine gun clips, cartridge 
cases, aircraft and tank parts, gun and 
ammunition components, etc, 


Submit your furnace 


problems to EF Engineers. 


The Electric 


” 


Furnace Co., Salem, Ohio 


r ' 
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World’s Largest Forging Machine 


The first of two huge forging machines, 
said to be the world’s largest, is being in- 
stalled at Tube-Turns, Inc., Louisville, Ky. 
This mammoth equipment will be used in 
the production of airplane motor cylinder 
forgings and other armament needs. 

The two forges are rated at 9 in. ca- 
pacity; each machine weighs over 500,000 
lbs.'and requires over a year to build. The 
design is extremely compact, and because 
of this, according to the company, exact- 
ing accuracy, precision and speed in the 
forging work is assured. 


Plating Zinc from Waste Materials 


A new method of electroplating steel 
products with zinc, known as the Hubbell- 
Weisberg process, is being marketed by 
Hanson-Van Winkle-Munning Co., Mata- 
wan, N. J. 

The advantage of the process lies in its 
ability to use cheap sources of zinc instead 
of zinc anodes. The zinc is dissolved from 
galvanizer’s skimmings, brass foundry fume, 
organic reduction residues, or ore; by a 
solution of ammonium chloride and am- 
monia. Insoluble graphite anodes are used 
in the plating tank. 


Sai ROTOBLAST“ 


FOR BETTER, QUICKER RESULTS 


“ROTOBLASTED’ WORK ASSURES 
EASIER MACHINING, FINER FINISHES 


“ROTOBLASTING” is the easy way to 
say airless blast cleaning. Many men 
in steel mills, forge shops, heat treating 
departments, etc., use “ROTOBLAST- 
ING” as an expression meaning a better 
way to produce bright smooth surfaces 
free from scale on work requiring ma- 
chining, grinding, and other finishing 
operations. 


SAVINGS 


“ROTOBLASTING” has proven a sur- 
prising money saver in many ways. It 
has cut cleaning time and lowered 
cleaning costs as much as 50% in many 
applications. It is handling work three 
times as fast as former methods. It 
reduces labor requirements, lowers 
power costs, and increases production 
schedules as much as 200%. 


ENGINEERING 


Pangborn engineers are conveniently 
located to work with you or your repre- 
sentatives in making proposals to suit 
any of your blast cleaning and dust con- 
trol requirements. These men are all 
specialists in these fields —and their 
many years of successful experience 
qualifies them to serve you to your 
most profitable interest. No obligation 
for consultation or suggestions, of course. 


FOR NEW EQUIPMENT — OR FOR SUGCES- 
TIONS ON HOW TO IMPROVE YOUR WORK 
—OR HOW TO LOWER YOUR PRESENT COSTS 
—"COME TO PANGBORN.” 





WORLD'S LARGEST MANUFACTURERS OF BLAST CLEANING AND DUST COLLECTING EQUIPMENT 


PANCGCBORN 


PANGBORN CORPORATION 


HAGERSTOWN, 
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Plating reduces the zinc content of the 
plating solution, which is then returned to 
the leaching plant where the zinc removed 
by plating is replaced. 

The process produces zinc coated wire or 
strip, which is said to be equal to that pro- 
duced by other zinc plating methods. Stee] 
handling, pickling and cleaning are the 
same as for other processes. 

The plating tank has been specially de. 
signed to take advantage of the fact that 
anodes seldom have to be changed, and to 
provide covers that prevent the escape of 
ammonia fumes and at the same time per- 
mit easy re-threading of wires or strips. 

The process works at high current densi- 
ties and this fact combined with the high 
conductivity of the solution and the design 
of the electrical equipment, from genera- 
tor to contactor, makes the process highly 
economical of electric power. 


@ Designed specifically to reduce pick-up 
and increase resistance to mushrooming, 2 
major problems in the spot welding of 
aluminum, a line of special electrodes is 
now available from Progressive Welder 
o., Detroit, Mich. 


125-ton Press 


A powerful 125-ton industrial hydraulic 
press mounted on a movable roller bear- 
ing carriage is now available, according to 
the Bee-Line Co., Davenport, Iowa. 





This press will meet practically all re 
quirements where heavy pressing is neces- 
sary, and is said to be practical for every 
type shop. The jack carriage can be raised 
or lowered 16 in. with a minimum space 
between the ram and bed of 2 in., and a 
maximum space of 28 in. The ram travel 
is 10 jn. 


@ Plastic hammers, developed for use in 
metal working trades, tool and die shops 
and many industrial applications, were re- 
cently introduced by Rapid Mfg. Co., Glen- 
dale, Calif. They are widely used in place 
of leather mallets, or metal hammers, as 
any metal or plated surfaces can be struck 
a full blow without being marred. 
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Automatic Welding Gantry 


The Cleveland Crane & Engineering Co., 
Wickliffe, Ohio, has designed, built and 
recently installed in their structural de- 
partment a new automatic welding gantry 
for making long welds of 1-120 ft. con- 
tinuously and automatically. 

The machine can be traveled at any 
speed from 30 to 148 ft. per hr. to suit 
various size welds and materials. As the 
gantry travels, the welding rod is fed pre- 
cisely and automatically to both sides of 
the work. In the welding heads, a tape 
is wrapped around the rod to shield the 
arcs. 

By welding both sides of the work at 
the same time, the welding heat is dis- 
tributed evenly, thereby neutralizing stresses 
and minimizing distortions that otherwise 
would take place, and thus produce straight 
accurate girders. 


@ To avoid burn-outs in roll neck bear- 
ings should safe bearing temperatures be 
exceeded, Brown Instrument Co., Philadel- 
phia, has announced the development of a 
protection system which detects the tem- 
perature of the bearings, records the tem- 
perature and gives an alarm if the safe 
ring temperature is exceeded. 


Assembly Press 


A hydraulic press for assembling keys 
| timing gear on automobile crankshafts 
; recently built by Denison Engineering 
, Columbus, Ohio. 





This small-capacity hydraulic press is 
of 5-ton capacity and entirely automatic. 
The crankshaft is locked in place and the 
keys fed into the press through magazines. 
Four cylinders assemble the 2 keys and the 
timing gear is pressed into place by the 
ram, 

A special safety feature halts the opera- 
tion of the ram if the keys are not pressed 
into place properly. The equipment is also 
arranged so that if the timing gear does 
not fit, the pieces are rejected. 
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Foundry Oven and 
Low Temperature Furnace 


Successful drying of molds or making of 
cores requires an even removal of moisture 
and vapors without overheating or skin 
drying. The Gehnrich Corp., Long Island 
City, N. Y., has designed a fowudry oven 
that is claimed to possess these necessary 
requirements. 

A recent installation handles from 40 to 
50 tons of molds. Heating of the large 
oven chamber is supplied from a direct 
gas-fired heating chamber located just out- 
side the oven proper but built integrally 
with it. 


Hh 
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A new conveyor-type, convection-heated, 
low-temperature, heat-treating furnace has 
also been developed by Gehnrich Corp., 
which can be used for a variety of heat- 
treating operations up to 1250 deg. F. on 
relatively small metal castings, slugs, stamp- 
ings and forgings. It is said to provide 
continuous, relatively fast heat - treatment 
within close temperature limits. 


@ As a result of extensive tests, the Alros. 
Chemical Co., Providence, R. I., found tha 
their blackening treatment on iron and stee! 
resisted rust 50 hrs. and more in salt spray 


tests. 


North American Radium is here being refined for the de- 
fense effort of the United States, Canada and Great Britain. 


ings. 


ducer in the world! 


today 





Improved production methods and new low 
rates now make Radium available to the Metal 
Industry as an economical medium for weld 
inspection and the detection of defects in cast- 


Buy or lease your Radium from the only pro- 


Complete consulting Engineering 
service is available at all times. 


Write for detailed information 





ecta us Ls 


in 
INDUSTRIAL 
RADIOGRAPHY 


CANADIAN RADIUM & URANIUM CORPORATION 


630 FIFTH AVENUE 


Rockefeller Center 


NEW YORK. N. Y. 
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Hardening Saw Blades 


A new electric salt bath furnace design 
by Upton Electric Furnace Div., Detroit. 
Mich., was recently placed in operation 
for heat treating high speed saw blades of 
molybdenum and tungsten alloys. This fur- 
nace is used for the high heat hardening 
Stage and is especially designed for harden- 
ing long broaches, knives, etc. 

The pot, which is 30 in. deep and 18 x 
12 in. at the top, is capable of handling up 
to 6,000 blades per day. It is heated inter- 
nally by means of 2 electrodes placed diag- 
onally and converging in such a way that 
the greater amount of heat is generated at 
the bottom of the pot. 


The resulting convection supplies suffici- 
ently vigorous circulation of the heated salt 
so that the saw blades, which are up to 
2514 in. in length and suspended in the 
pot, will be uniformly heated throughout 
their entire lengths. Approximately 30 
batches of 20 blades each are currently be- 
ing hardened per hr. at 2350 deg. F. 


@ Keystone Carbon Co., St. Marys, Pa., 
announces that its line of negative tempera- 
ture coefficient resistors are now available 
with metal coated ends for making elec- 
trical connection. The negative tempera- 
ture coefficient resistors previously were 
supplied only with molded-in wires. 





Crucibles 
Pots Retorts 


Immune to Extreme 
Chemical, Thermal 


and Electrical Condi- 


tions 





VITREOSIL (VITREOUS SILICA) 
INDUSTRIAL WARE 


Dishes 





Non-Catalytic, Non-Porous 


Free from Iron, Carbon, Boron, 


Described in our new 
Bulletin {8 just issued 
Send for your copy 
Bulletins +1 to #7 also available 


Mutffles 
Tanks Trays 


Arsenic and Zinc 








Supplies of Vitreosil industrial equipment and laboratory 
ware are arriving regularly from our English factory. 





| 12 East 46th Street 








The THERMAL SYNDICATE, Lid. | 


New York, N. Y. | 
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Plants and Slants 


To supply stock for the manufacture of 
forgings for airplane motors and fittings, 
and rod, bar and wire for national defense 
industries, the Aluminum Company of 
America plans to construct an additional] 
blooming mill at their Massena, N. y. 
works, 

Taylor-W harton Iron & Steel Co. have 
announced the completion of the Pittsburgh 
Lectromelt Furnace installation at their 
High Bridge, N. J., plant, which is now 
on a 100% electric steel-making basis. 

Carboloy Co., Inc., Detroit, recently re- 
ported that over a 9 month's period their 
production of carbide tools for steel cut- 
ting soared 522% over the same period 
last year. 

Revere Copper & Brass, Inc., is build- 
ing a large new plant at Baltimore under 
the auspices of the Defense Plant Corp. to 
manufacture condenser tubes for the U. §. 
Navy and U. S. Maritime Commission. 

Pittsburgh Metallurgical Co., Niagara 
Falls, N. Y., has started production of 
ferro-silicon at their Charleston, S. C. 
plant. 

With the completion of the North Foun- 
dry, Ampco Metal, Inc., Milwaukee, has 
expanded their production facilities again. 


New Equipment for 
the Aircraft Industry 

A high cycle extrusion milling machine, 
which, it is reported, effects a saving of 
314 days’ production time per plane is 1 
in use at the Lockheed Aircraft Corp. p! 
in Los Angeles. The machine, built 
Onsrud Machine Works, Chicago, is 
first of its kind to be used in the airc 
industry. 

Also recently announced was a new | 
ampere direct-current arc welder by G 
eral Electric Co., Schenectady, N. Y., 
use in fabricating bright - surfaced, tl 
gage metals, such as aircraft tubing. 1 
chief feature of this welding machine 
its high instantaneous recovery of volt 
(40-60 volts). 


@ Foxboro Co., Foxboro, Mass., has int 
duced a new model for applications 
volving control of temperature, pressu 
liquid level or flow. The fundament 
principles of operation, including the aut 
matic reset of the control point, have be: 
retained. The new features are principal) 
refinements, for better appearance and stil! 
closer control. 


Phosphorus Determinator 


The concentration of phosphorus on the 
surfaces of the little air pockets or blow 
holes in iron or steel has recently been 
proved by using radioactive tracers, accord 
ing to Westinghouse Elec. & Mfg. Co., 
East Pittsburgh. 

A simple “camera,” consisting of a tin 
can, 2 small brass disks and a screw clamp, 
was improvised for this experiment. This 
device records on photographic film the 
rays from artificially radioactive tracers of 
phosphorus, revealing their location in the 
steel. 

This method of taking pictures of radio- 
active tracers can be used to reveal the lo- 
cation of other substances besides phos- 
phorus; for example, sulphur, carbon, man- 
ganese and silicon. 
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Meetings and Expositions 


PHYSICAL SOCIETY, an- 


nual meeting. Princeton, N. J. 
Dec. 29-31, 1941. 
SOCIETY OF AUTOMOTIVE ENGI- 


| 
| AMERICAN 
| 
| 
| NEERS, annual meeting. Detroit, 


Mich. Jan. 12-16, 1942. 

AMERICAN SOCIETY OF CIVII 
NEERS, annual meeting. 
York, N. Y. Jan. 21-23, 1942. 

AMERICAN INSTITUTE OF ELECTRI- 
CAL ENGINEERS, winter meeting. 
New York, N. Y. Jan. 26-30, 
1942. 

AMERICAN SOCIETY OF HEATING «& 
VENTILATING ENGINEERS, an- 
nual meeting. Philadelphia, Pa. 
Jan. 26-30, 1942. 

INSTITUTE OF AERONAUTICAL 
SCIENCES, annual meeting. New 
York, N. Y. Jan. 28-30, 1942. 


ENGI- 
New 


News of Metallurgical Engineers 


Russell Fayeles, formerly with South 
Chester Tube Co., Chester, Pa., has become 
assciated with Lukens Steel Co., Coates- 


\ Pa., as combustion engineer in the 
' -hearth department. Harold M. 
L. hrane has recently joined the Kayden 
I neering Corp., Muskegon, Mich., and 
w | be in charge of methods and standards. 


mes P. Gill has been appointed to the 
sory Committee on Metals and Min- 


€ to the National Academy of Science 
a National Research Council. He is 
c! -f metallurgist of the Vanadium Alloys 
S:.-| Co., Pittsburgh. . .. Wm. E. Banford, 


S, consulting engineer in the automatic 

w machine products industry, was ap- 
p.inted production engineer for S. F. 
B wser & Co., Inc., Fort Wayne, Ind. 


imes C. deHaver has been named to the 

inical staff at Battelle Memorial Insti- 

, Columbus, Ohio, where he has been 
assigned to the division of foundry re- 
search. 


FREE SERVICE DEPARTMENT 


Replies to box numbers should be ad- 
dressed care of METALS AND ALLoys, 
330 W. 42nd St., New York. 


HELP WANTED: Mechanical Draftsman. 
Young recent graduate wanted by responsible 
elevator manufacturer. Must be rapid, depend- 
able and able to produce excellent work. Good 
salary and real future for right man. Give 
all details in reply. Box MA-31. 


HELP WANTED: High Speed Steel Metal- 
lurgist to take charge of heat treating depart- 
ment of rapidly expanding small tool manufac- 
turer. Steady business now employing about 
300 offers exceptional opportunities. etallur- 
gist must be capable of directing research work 
in hardening small high speed tools. Age pre- 
ferred 25-35. Starting salary $4,000 and bonus 
Location Middle West. Box MA-32. 
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| metal pickling 


Manganese Steel Welding Electrodes 


For building up and reinforcing 11 to 
14% manganese steel or carbon steels where 
high resistance to impact and abrasion is 
desired, Harnischfeger Corp., Milwaukee, 
Wis., has introduced 2 new types of weld- 
ing electrodes. 

One is a coated manganese-molybdenum 
steel electrode on which the thin coating 
acts as an arc stabilizer and affords protec- 
tion against loss of manganese and molyb- 
denum. The other is a bare manganese- 
molybdenum electrode providing an auste- 
nitic deposit. 


Both of these electrodes are applicable 





on such work as building up dipper lips 
and runners, hammer mill parts, dredge 
pump shells, rock crusher parts, railway 
frogs, road grading and mining equipment. 


@ Flexible steel bearings made by the 
Harris Products Co., Cleveland, Ohio, are 
dried quickly and thoroughly by placing 
the bearings on a screen tray, which fits 
the top of the box-like affair. Air from a 
General Electric 5,000-watt forced convec- 
tion unit heater is then blown into one 
end of the enclosing box, and passes up 
through the parts lying on the screen tray, 
quickly and effectively drying as many as 
50,000 bearings per day. 





Pisas's a simple, easy way to speed production and improve 
quality in processing copper and copper alloys—wse Ferrisul 
(anhydrous ferric sulfate) in your pickling solutions! 


With cartridge case brass, Ferrisul is removing scale in 3 


FERRISUL IS BEING 
SUCCESSFULLY USED ON: 


Cartridge Brass 
High Brass 

Low Brass 

Rich Low Brass 
Silver Bronze 
Gilding Metal 

Pure Copper 

Nickel Aluminum Bronze 
Red Brass 

Leaded Brass 
Commercial Bronze 
Phosphor Bronze 
Cupro Nickel 
Nickel Silver 
Stainless Steels 


FERRISUL 


For better 


to 4 minutes... producing an exceptional appearance on par- 
tially completed cartridge cases...and leaving an excellent 
surface for subsequent drawing operations. 


On all types of copper and copper alloys, you get a com- 
plete pickle with Ferrisul and an END TO RED STAIN... for 
Ferrisul reacts with red scale, oxidizing it to black cupric oxide 
which dissolves immediately in the same bath. 

Still another saving—Ferrisul solutions do not attack metal 
as rapidly as do other oxidizing agents, thereby saving valu- 
able metal and leaving a surface free from the pits that so 
often cause subsequent cracks and breaks. 

A dry, granular powder, Ferrisul is easy to handle and store 
and safe to use. Write today for full information on all 
Ferrisul’s unique advantages. MONSANTO CHEMICAL COMPANY, 
Merrimac Division, Everett Station, Boston, Massachusetts. 


NTO CHEMICALS 
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shop notes 


Radiographic Inspection Aids 


by H. R. Clauser 
Assistant Editor 


In any industrial plant where radio- 
graphic inspection is part of the production 
line, it is highly essential that the X-ray 
department be well organized and efficiently 
run so that there will be no hold-up at that 
point in the line. Here are a few prac- 
tical suggestions that might help facilitate 
the radiographic procedure. Many of them 
are already being used satisfactorily, and 
so it might be well to review them briefly. 

Setting-up or positioning the radiographic 
equipment and the exposure time are the 
main time factors to be considered in tak- 
ing the picture. Set-up time can be mini- 
mized by mounting the X-ray apparatus 
so that it is flexible, easily moved and 
positioned. The exposure time is, of 
course, controlled largely by the thickness 
of metal being examined and the radio- 
gtaphic equipment available. However, the 
selection of film and screens can do much 
to cut down on the exposure time. Wher- 
ever possible, intensifying screens should 
be used. With them, improvement in con- 
trast and a decided reduction of exposure 
time can be obtained. 


Several companies have recently de- 
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veloped high-speed film with which it is 
possible to reduce the exposure time almost 
one-half in some instances. Although the 
detail and definition obtained is not quite 
as sharp as on the slower industrial film, 
a sufficiently satisfactory picture is possible 
for a great many jobs. 
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There are various means of identifying 
the film in reference to its location on the 
object where it was taken. Lead figures 
are invariably used, and are held in place 
on the object while the picture is being 
taken either by means of adhesive tape or 
heavy grease. The grease method is prob- 
ably the more rapid, but its sloppiness has 
caused many to use adhesive type. In 
a case where most of the identifying sym- 
bols and penetrameters are used over and 
over again for successive pictures, such as 
in radiographing a long weldment, the lead 
figures can be mounted on a very thin gage 
aluminum strip, and this strip moved along 
for each picture, thus eliminating the ne- 
cessity of handling each symbol separately. 


Lead-lined pass boxes, through which 
the exposed and unexposed film can be 
passed, located in the wall between the 
exposure room and dark room, speeds-up 
film handling considerably and saves a lot 
of shoe leather. 


Dark room design and procedure must be 
carefully planned and operated to avoid 
congestion and a consequent slow-up in 
the radiographic inspection process. 

There should be plenty of table space 
to load and unload cassettes. It is a good 
idea, where the screen cassette is used, to 
have an air line handy to blow out the 
cassettes each time before reloading. This 
will get rid of a lot of accumulated dust 
and lengthen the life of the cassettes. 

Where films are being developed in large 
quantities, a good stunt is to use racks in 
which a number of hangers holding the 
film to be developed can be placed. These 
racks eliminate individual handling of each 
film hanger. The accompanying sketch 
gives a rough idea of a rack of this type, 
which has been designed by the General 
Electric X-ray Co. Using a rack of this 
kind, it is possible to handle as many as 
sixteen 414, x 17 in. film at once. 

Film developing time is governed by the 
kind of developer and the temperature at 
which it is used. There are now on the 





market several high speed developing solu- 
tiens. One type will do a good job of de. 
veloping in 314 min. at 65 deg. F. 

Drying the film is usually a problem be- 
cause of the time and space required. If 
not carefully planned, this end of the de- 
partment will be a serious constriction to 
efficient production. It is always a good 
idea to drain the film a few minutes be. 
fore putting them into the drier. This gets 
rid of a lot of the excess water and speeds 
up the drying operation appreciably. 
Plenty of drier space with an ample, well- 
regulated supply of hot air is absolutely 
essential. 





Blowholes in Large Bushings 


by H. O. Jarvis 
Niagara Falls Smelting Corp. 


Sometimes difficulty is experience. in 
casting large bushings without having — nall 
blowholes appear on machining the : side 
diameter. 

For example, in ome case on rc ord, 
bushings 1514 in. o.d. and 14 in. ix. by 
13 in. long were causing trouble. ‘| hey 


were made with a green sand core and 
gated from the bottom. On the outside 
they machined perfectly, but on the inside 
small blowholes about Yg in. deep ap- 
peared after the first cuts were taken. The 
trouble in question is usually not en- 
countered with smaller bushings. 

This type of inside-surface defect is 
often caused by ramming the sand on the 
inside of the bushing too hard. It can be 
eliminated by ramming the mold more 
lightly and venting enough to allow the 
gas generated to escape after the material 
has entered the mold cavity. 

Bushings of the general size given above 
are best cast in a vertical position with 
a sprue down one side parallel with the 
bushing and a runner from the sprue com- 
pletely encircling the bushing at the bot- 
tom, with several small gates connecting 
the runner with the bushing on the out- 
side diameter. 

Two large risers should also be placed 
on top of such bushings, on opposite sides. 
They should be large enough to remain 
liquid until after the bushing has been 
set and act as feeders to feed the shrink- 
age that occurs as the casting cools. 
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1. Production 


Blast Furnace Practice, Smelting, Direct Reduction ana 
Electrorefining. Open-Hearth, Bessemer, Electric-Purnace 
Melting Practice and Equipment. Melting and Manufac 
ture of Non-Ferrous Metals and Alloys. Soaking Pits ana 
other Steel-Mill and Non-Ferrous-Mill Heating Furnaces 
Steel and Non-Ferrous Rolling, Wire Mill and Heavy Forg 
ing Practice. Foundry Practice, Furnaces, Equipment and 
Materials. Manufacture of Die-Castings. 


2. Processing and Fabrication 


Drop and Hammer Forging, Drawing, Extruding, 
Stamping and Machining. Age-Hardening, Annealing, 
Carburizing, Hardening, Malleableizing, Nitriding, Surface- 
Hardening and Tempering. Heating Furnaces, Refractories, 
Fuels and Auxiliaries. Welding, Flame-Cutting, Hard- 
facing, Brazing, Soldering and Riveting. Cleaning, Pick- 
ling, Electroplating, Galvanizing, Metallizing, Coloring and 
Non-Metallic Finishing. 


4. Design and Applications 


Physical and Mechanical Properties (including Fatigue 
and Creep). Corrosion and Wear. Engineering Design 
of Metal-incorporating Products. Selection of Metals and 
of Metal-Forms: Competition of Metals with Non-Metals, 
Specific Applications of Metals and Alloys. 


4. Testing and Control 


Physical and Mechanical Property Testing and Inspec- 
tion. Routine Control and Instrumentation. X-ray and 
Magnetic Inspection. Spectrographic and Photoelastic 
Analysis. Corrosion- and Wear-Testing, Examination of 
pee mend pal — Strue- 
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Blast Furnace Practice, Smelting, Direct Reduction 


and Electrore fining. 


Open-Hearth, Bessemer, Elec- 


tric-Furnace Melting Practice and Equipment. Melt- 
ing and Manufacture of Non-Ferrous Metals and Al- 
loys. Soaking Pits and other Steel-Mill and Non- 
Ferrous-Mill Heating Furnaces. Steel and Non-Fer- 
rous Rolling, Wire Mill and Heavy Forging Practice. 
Foundry Practice, Furnaces, Equipment and Matertals. 
Manufacture of Die Castings. 


Materials for Sand Molds 
A Com posite 


In all our discussions of molding sand 
and the properties of sand molds for foun- 
dry use, the separate constituents and their 
individual contribution to mold behavior 
should not be ignored. Both clay and 





silica flour, for example, need careful study 
as mold constituents. 


Clay Substances 

A general survey of available clay mate- 
rials for molding sands is given by FRANK 
HuDsOoN (‘British and American Clays,’ 
Foundry Trade J., Vol. 65, Sept. 18, 1941, 
pp. 185-187). The following may be re- 
garded as common constituents of clay 











Today — all 
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Save What You. Can! 
Save When You Can!! 








Every ounce of  re- 
claimed metal helps 


solve your nation’s 












Write for 
Bulletin ‘‘M1"’ 


Gives detailed 
information on 
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HEED AMERICA’S NEED 


Reduce High Percent 
MetalLosses in Skimmings 


by reclaiming ALL CLEAN METAL from scrap, 
slag and cinders at a cost of less than Msc a 
Mills and concentrates clean metal in 
one operation. Only one operator required. 4 
sizes—meet every demand from small foundry 
to smelter. Performance records prove it the 
need! most EFFICIENT grinding method. Basic im. 
provements insure lowest cost metal recovery. 


Consult Our Service Dept. without 
obligation, for recommendations and 
costs for your individual needs. 


DREISBACH ENGINEERING CORP. 


527 Fifth Ave. 
New York, N. Y. 














45 Warburton Ave. 
Yonkers. N. Y. 








No. 5 Size Mill 
will mill 200,000 Ibs 
of skimmings and sweepings 
per month . . . one shift, one opera- 


tor and a 5-H.P. motor and recirculating water. 
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quartz, felspars, mica, iron pyrites iron 
oxides, calcite, gypsum, dolomite, carbona. 
ceous matter. Clays can be described as 
aggregates composed of a variety of mineral] 
fragments ranging in size from sand Zrains 
to particles under one micron (0.00004 in ) 
in diam. As a class, the clay minerals ae 
hydrated silicates of alumina, with or with- 
out the alkalies or alkaline earths. 

Recent work on the constitution of Ameri- 
can bonding clays indicates that kaolinite 
beidellite, montmorillonite and a mineral 
resembling the sericite form of white mica 
are the most common clay minerals, and 
that the properties of the clay are different 
according to the type of minerals present. 

For example, clays composed primarily of 
beidellite or montmorillonite have higher 
green-bond strength, and possibly better 
durability than others. This is of particu- 
lar interest in view of the tendency toward 
synthetic sand productions using bentonite, 
inasmuch as this clay contains a high per. 
centage of montmorillonite. 

The water present in clay and clay. 
bonded materials exists in two ways. A 
certain amount is absorbed by the “clay 
cells’’ and is termed combined or “miscel- 
lian" water as distinct from the free mois- 
ture present, which can be removed on dry- 
ing at 230° F. On heating above 1750° 
F., clay begins to lose its combined water, 
becomes “dead’’ and cannot usually be 
tempered. 

Montmorillonite is dehydrated gradually 
up to about 1000° F., at which tempera- 
ture crystallographic change begins. Kao- 
linite loses its water between 750° and 
950° F., while the hydrated ferric oxides, 
collectively designated as limonitic material, 
lose practically all their moisture hclow 
400° F. On heating clays above 1950 F., 
the mineral mullite (3A1.0O; 2SiO.) is 
formed, together with one of the high-tem- 
perature forms of quartz. 


Silica Flou r 


Much more important than a chane~ in 
clay content and of equal importanc. to 
an identical change in moisture or ben‘: nite 
is a change in silica flour addition, -‘ate 


H. W. DIgTERT « GORDON Curtis ( ca 
Flour Controls Molding Sand,” Fox ‘ry, 
Vol. 69, Sept. 1941, pp. 58-59; Oct. l, 
pp. 56-57). Care should be exercise. in 
adding or controlling the amount of f, 
since a fraction of a per cent will chinge 
both room and high temperature working 
properties of the sand. 

Molding sand bonded with Soutlicrn 
bentonite possesses low sand setting proper- 
ties. Thus, this type of sand favors silica 
flour additions. 

Different batches of sand were prepared 
with silica flour varying from 0 to 20%. 
With increase of silica flour, moisture, 
green deformation, toughness, dry compres- 
sion and density of the sand were increased. 
Permeability, green compression and flowa- 
bility were decreased. 

The sintering temperature increases with 
increase of silica flour. In the case of an 
increase in fines in sand, where the fines 
carry a large % of fluxing ingredients, sin- 
tering or refractoriness of the sand is de- 
creased. 

Silica flour additions to A. F. A. standard 
silica sand with 4.5% Western bentonite 
increased the values for moisture, green 
compression and deformation, toughness, 
dry compression and density. The refrac- 
toriness of the sand was also improved by 
silica flour. Contraction of the sand with- 
out the flour was 0.0125 in., while it 1s 
0.0040 in. when 10% flour was added. © 

The hot strength of Western bentonite 
bonded sand may be held to a conservative 
value for various temperatures by avoid- 
ing working of the sand with a minimum 
of moisture. A hot strength of 7 Ibs. at 
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2500° F. 
medium iron and steel castings. 
steel castings, a hot strength of about 10 
lbs. is desirable. 


Such values may be obtained with 1-2% 


is satisfactory for both light and 
For large 


flour addition. A 10% flour addition 
causes the hot strength at 2500° F. to in- 
crease to 40 Ibs., which will hot-crack many 
steel and iron castings. X (1) 


la. Ferrous 


Fiame Cutting of Forging Bille‘s 


“*Brivet-CutTTinG FOR STEEL FORGING.”’ 

H. E. Rockeretrter (Linde Air Prod 

ucts Co.) Am. Welding Soc., Paper. 
Oct., 1941 meeting. Descriptive 


Oxy-acetylene machine cutting offers an 
economical and practical means of speeding 


the cutting of billets to length for steel 
forging. Three general types of cutting ma- 
chines are in use: (1) the straight-line 
zaonitor-type machine, (2) the portable 
bar-cutting machine, especially designed for 
cutting individual rounds or squares, and 
(3) the multi-blowpipe bar-cutting machine, 
recently developed tor the multipie cutting 
of rounds or squares. 


The Monitor-type machine is extremely 
practical for cutting forgings and blanks, 
particularly small blanks and _ double- 
lengths used in the upset forging. Bars 
are lined up on a bed wide enough to ac- 
commodate 40 to 50 widths. The cutting 
machine travels on a movable bridge-type 
gantry that spans the width of the bed. 

By heating the starting point on each 
bar with a welding blowpipe, ahead of the 
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Steel is vital to National Defense 

. steel and miore’ steel! Rodine 
saved steel enoggh\ last year to 
have made 3,000,000 4ne-hundred- 
pound bombs . . }ste@l otherwise 
lost by acid attaek pickling 
baths. This amazing rec@rd of steel 
conservation was mad possible 
by the unique qualities 
—saving acid, labor, ti 
ing brittleness, blisterir " 
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1 100-Pound Bombs 
ade of the steel RODINE saved! 


sion; eliminating formation and 
escape of fumes. American Chem- 
ical Paint Company specializes in 
chemicals to save steel... has 
adequate stocks on hand to meet 
your needs. ACP’s 20 years’ ex- 
perience is helping to solve the 
production problems of America. 
Rodine—and other ACP products 
—may be your solution. Write for 
Bulletin No. 13. 


RODINE 


Save. 
STEEL ), 
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AL PAINT CO. 


T, MICH; 6339 Palmer Ave, E. 
CANADIAN BRANCH 


ONT. 





cutting action, the machine can make one 
continuous cut across an entire row of bars 
Production of 100 to 110 blanks per hr. 
can be maintained from shift to shift when 
cutting 3-1/16-in. squares, and of 130 to 140 
blanks per hr. when cutting 2¥%-in. rounds. 

The portable bar-cutting machine (2) 
permits the automatic cutting of cold ba; 
stock, either round or square, in sizes rang- 
ing from 2 to 15 in. The variations jp 
blowpipe motion for the cutting of rounds 
on one hand or squares on the other are 
obtained by a simple adjustment of a blow. 
pipe arm linkage mechanism. A self-con- 
tained power unit makes the machine en. 
tirely portable, and permits an infinite vari. 
ation in speed between 1 and 75 in. 
min. 

The multi-blowpipe bar-cutting machine 
(3) provides the same advantageous blow. 
pipe motion as the aforementioned portable 
bar-cutting machine, but is designed as a 
stationary installation and permits the use 
of as many as 5 blowpipes, operating simul- 
taneously. A supplementary preheat for 
quick starting is furnished. With a suitable 
conveyor system for bringing bars to the 
machine, positioning them for the cut, and 
removing the cut blanks, an extremely high 
production rate can be obtained. 

Oxy-acetylene machines are being used 
also for nicking shell forging blanks prior 
to mechanically breaking them for inspec- 


per 


tion. Recent investigations indicate that 
such blanks can be severed entirely by oxy. 
acetylene cutting, since the defect re 
readily visible on flame-cut surfaces. 

All operations previously described |\ave 
been made on cold material. The pricess 
also is applicable to materials at ele, ited 
temperatures for a number of impo: tant 
steel mill operations. Billets are « 


shipping length, forging slugs are cu for 
immediate processing, and individual! lI 
blank ingots are sized while still hot 

In one Canadian plant, blanks for ‘ n 
shell forgings are cast in 12-in. squar 1 
gots with a dome bottom and sink ad 
top. These ingots are then trimmed )- 
matically, at top and bottom, during he 
regular production cycle. FPP ) 


Titanium in Steelmaking 


*“MopERN CONTRIBUTIONS OF TITANI' 
tro Street Propuction.” TECHNICA 
Starr, Trrantum Atioy Mere. C 
Steel, Vol. 109, Nov. 3, 1941, pp. 9 
110-111. Practical review. 


Titanium is a considerably more effective 
deoxidizer than silicon, and is generally 
classed with aluminum as a ‘“‘strong’’ de- 
oxidizer. Strong deoxidation decreases 
segregation and tends to produce a finer 
grain size and improved yield strength, 
ductility, and impact resistance, but also 
results in lower hardenability, assuming 
heat treatment at the usual temperatures. 

The general opinion is that the finer 
grain is due to the interference of some 
compound (oxide or nitride) of the de- 
oxidizer with the normal growth of grains 
at high temperature. Aluminum is most 
used for producing fine-grained steel, but 
recently titanium has been substituted for 
part, or all, of the aluminum to an increas- 
ing extent. 

The scarcity of aluminum is partly re- 
sponsible for this; another reason is that 
steel treated with moderate amounts of 
titanium is clean, whereas aluminum- 
treated steel is likely to be dirty. Im- 
provement in quality, and in yield of high- 
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The advertisement of the Ford Motor Company here 
reproduced in part, is appearing in current magazines 
of general circulation. It gives an instance of the 
manner in which Molybdenum is entering into defense. 


AMERICAN Production, American Distribution, 


American Control—Completely Integrated 
Mines: Tucson, Arizona; Questa, New Mexico. 


Smelting and Refining Works: York, Pa.; Washington, Pa. 
ier ng The Molybdenum Corporation of America, with 
Offices and Warehouses: Pittsburgh, New York, Chicago, y P nag 


Detroit, Los Angeles, San Francisco, Seattle, Montreal. adequate sources, supplies, and facilities under one 
Sales facilities, technical advice, ample stocks available. management, invites your orders or your requests 
for information. 
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grade product, often more than justifies 
the slightly higher cost of titanium. 
Titanium is used in the form of ferro- 
carbon-titanium. About 6-7 lbs. of ferro- 
carbon-titanium replace 1 Ib. of aluminum. 
In some cases, where aluminum is entirely 
eliminated, as much as 12 lbs. of ferro- 
carbon-titanium are used instead of 1 Ib. of 
aluminum for clean steel of the finest grain 


_ size. Where titanium is used only as a 


cleanser in steel that is otherwise de- 
oxidized (with silicon or aluminum), 3-5 
Ibs. of ferro-carbon-titanium are generally 
added per net ton of steel. 

Part of the ferro-carbon-titanium should 
be the last addition to the ladle. Oc- 
casionally, when aluminum is used with it 
for close control of grain size, some of 
the titanium may be added before some of 
the aluminum. More efficient and reliable 


utilization of aluminum may result, but 
probably at the cost of maximum cleanness. 
Titanium should always be added after the 
manganese and silicon. 

Ferro-carbon-titanium is unsuitable for 
mold additions, as it does not dissolve or 
react quickly enough. When mold addi- 
tions of titanium are nceessary, a low-carbon 
ferro-titanium should be used. 

In making rimming steel, a small addi- 
tion of ferro-carbon-titanium in the ladle 
saves some of the aluminum otherwise re- 
quired, and improves the rimming action 
A large percentage of all the titanium used 
in metallurgy is added to rimming steel. 

To insure cleanness of high-grade alloy 
steels, titanium is often preferred to alumi- 
num for deoxidation. As a degasifier to 








The ENGELHARD FLUALYZER provides a _ new, 
industry-proved method for testing burner efficiency 
of either oil or gas fired atmosphere type heat treat- 


ing furnaces by determination of CO: percentage 


The instrument is easy to use and fast, accurate de- 
terminations as to the oxidizing, neutral or reducing 
condition of the gases can be made by totally unskilled 


operators. 


Compact and completely 


self-contained, the FLU- 


ALYZER is a light-weight, easily portable and ex- 

tremely sensitive electrical indicator functioning on 

the thermal conductivity principle of gas analysis... 

A trial will convince you that this modern instrument 

has set new standards of convenience and reliability Tea 
as a furnace atmosphere test unit. 


Write for details and specific application data. 
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promote soundness, titanium often js supe- 
rior, possibly because of ‘its greater eff. 
ciency in eliminating nitrogen. Low-carbon 
ferro-titanium alloys containing 20-40% 
Ti, 3-20% Si and 3-8% Al are favored 
for such alloy steels because of their more 
rapid solution and higher rate of reaction 
as compared with the cheaper high-carbon 
alloys. Increasing amounts of titanium are 
used in this way in steels for light armor- 
plate, heat-resisting furnace parts, articles 
to resist acid corrosion, etc. MS (la) 


Top Charging Open Hearths 


“Top CHarGING Open HEARTH Fur. 
NACES Is EcoNOMICALLY ATTRACTIVE.” 
Joun O. Griccs (Otis Steel Co.) Blast 
Furnace & Steel Plant, Vol. 29, Sept., 
1941, pp. 1002-1004. Discussion. 


The advantages of the proposed method 
of charging open-hearth furnaces through 
the top by means of a drop-bottom box. 
handled by an overhead crane, are discussed. 

Since no charging buggies or boxes would 
be used, the stock-house would need to 
be’ no more than half the size of scrap 
yards ordinarily used, as the large drop- 
bottom boxes could be loaded faster with- 
out the aid of stock straighteners. This 
would eliminate 80% of the stocking labor 
and save about 5c/ton of ingots. Two 
large drop-bottom boxes per furnace should 
be sufficient, thereby reducing rolling 
equipment about 90%. 

All doors except one, which would be 
used for the hot metal spout and the work- 
ing of heats with ore, lime, stone, ctc., 
could be reduced to 14 their present size 
Infiltration of air would thus be rediced 
and shut-downs for front-wall repairs, | st- 
ing 2c/ton, would be eliminated. At | ast 
75% of scrap conditioning will be e¢\i:ni- 
nated, saving 75c/ton scrap consumed 

One machine will be ample for 12 ‘ur- 
naces, saving another 2c/ton. Furnaces «an 
be charged uniformly, resulting in incre. sed 
production and better quality steel. It | ill 
require not more than 1 min. to chars. a 
large box of scrap through the roof, so © at 
a panel should not be open more than -2 
min. at a time. 

No more than 6 boxes will be neces. ry 
for any class of scrap to charge a 150. 00 
furnace. The charging floor will be c!..r 
at all times and delays due to charging 
traffic will be eliminated. 

The cost of equipping a 150-ton furnace 
for top charging would be about $20,000. 
Based only on a labor saving of 10c/ton, 
top charging will pay for itself in about 
2 yrs. If the savings resulting from elimi- 
nation of scrap conditioning is considered, 
it will pay for itself within 8 months or 
dess. 

Considering all aspects of the proposed 
method, a reduction in cost of 65c/ton of 
ingots can be expected. If top charging 
were adopted, steel now tied up in rolling 
equipment would furnish 150 tons of heavy 
melting scrap for each existing furnace. The 
scrap value would reduce the cost of eauip- 
ping a furnace with top charging facilities 
about $3000. MS (la) 
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Small-Cupola Practice 


“Swart Drameter Curora Practice.” 
WitttaMm Pota. Foundry Trade J., Vol. 
65, Aug. 28, 1941, pp. 143, 144, 146; 
Sept. 4, 1941, pp. 155-157. Practical 


Small diameter cupolas are more critical 
in their operations than the large ones. 
Furnace lining, construction of the hearth 
bottom, coke, burning up the coke bed, 
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control of blast, tuyere dampers, charging, 
melting special charges, slagging, etc., are 
discussed. 

A close-grained lining is better on the 
hearth walls because slag cannot penetrate 
it easily. Complete chipping out, and re- 
newing the lining every two or three days, 
will keep the hearth in good order. 


The average life of the bricks in the 
24-in. cupola, melting high-steel-content 
mixtures, is 16 weeks. The average life 


of bricks in the balanced blast cupola, melt- 
ing charges that contain no steel, is 20 
weeks. Both cupolas run about 314 hrs 
daily. Failure to reduce blast when the 
cupola stack is emptying cuts out daubing 
and bricks. 

Some cupolas have funnels or spouts 
fitted over the chute, used for ladle addi- 
tions of chromium, silicon, nickel, etc. A 
simple funnel is better than hand feed for 
allovs. If the level of the chute is made 
slightly below that of the taphole, the metal 
will form a fan-like stream directly in 
front of the hele. Ladle additions dropped 
there from the funnel will be swept away 
into the ladle without fouling the bottom 
or sides of the chute. Additions put in 
the metal this way are well on the way 
to a molten state by the time the end of the 
chute is reached, and the stream action in 

ladle stirs it thoroughly. 
ifficient limestone or some other form of 
should be used to make the slag fluid 
igh to run freely. Thick, very black 
is a sign of oxidation in most cases. 
best slag color is a dark shade of 
When slag is thick, it tends to foul 
ke surface, preventing carbon absorp- 
nd slowing melting rate through foul 
he tuyere openings and upsetting the 
ntry 


Type 25, all-welded Heroult Furnace 
with conical shell which materially 
increases cold scrap capacity. 


For low-cost, efficient melting and refining of all kinds 
of ferrous materials by either basic or acid process— 
including alloy, tool, and forging steels, iron and steel 
castings. Any capacity from 1% ton to 100 tons; hand, | 
chute, machine or drop-bottom bucket charging. 
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Coke bed height varies in different cupo- 
las, depending on the class of castings made. 
Very light castings, such as piston rings, re- 
quire a higher bed than that for ordinary 
jobbing work. 

Because of trouble with early metal for 
rings, a plan was adopted to charge the 
first 5 charges at a 6:1 ratio, then 7:1 for 
the rest of the heat. When weighing wet 
coke, a few pounds extra should be al- 
lowed for water. Melting a special single 
charge is best done the fourth or fifth heaz 
from the start. 

An indication of good melting can be 
had by observing the gases at the charging 


door. 


melting. <A 


A blue pinkish flame indicates good 
thick yellow 


flame 


means a build-up of charges in the stack. 


A definite red flame indicates melting too 
near the tuyeres or loss of bed. 


AIK (1a) 


Electric Furnaces in the Foundry 


**ELECTRIC 


HASSEL 


The various types of electric furnaces that 
are at present used for foundry purposes are 


classified in 


HEAT IN 
(“*Elektrowarme 

Elektrowarme, 
1941, pp. 89-92. 


THE Founpry.” 
Giesserei’’). F 
Vol. 11, May 
Review. 
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Type Capacity Connected Power Metal 
n tons oad in KVA onsumption melted 
in KW Hrs. per 
tor metal 
Arc furnace 0 e¢ 
00-2000 ) ast steel, 
10 s000 ROI cast iron 
15 4500-5000 750 
30 7500-10000 700 
Coreless induc 0.5 300 750-850 alloy steels, 
tion (high-fre- 1.0 500 700-800 possibly special 
quency) furnace 6.0 1600 00-800 ast irons 
Low-frequency 0.5 270 60 special irons 
induction 1.0 350 and cast iron 
furnace 2.0 10 00 in remelting 
3. ast iron chips and duplex 
401 processes 
Carbon 0-700 in con special and cast 
(graphite) inuec peratior iron in remelt 
i furnace 700-80 10 1 ind duplex 
pe t ccs cs 
} 600 in continued 
yperation 
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The choice depends on the local conditions 
in each individual case. 

The last type (graphite rod furnace) has 
been developed in the last 3 years and is 
similar to the arc furnace, but has the ad- 
vantage of lower carbon or graphite elec- 
trode consumption, and also behaves satis- 
factorily under discontinuous operation. Su- 
per-heating of melts up to 3100” F. is pos- 
sible. 

Such furnaces are built as single-phase 
units for small capacities, and as 3-phase 
furnaces up to 3 tons. Furnaces of 500 kg. 
and 250 KW connected load are in oper- 
ation for melting briquetted cast iron, risers 
and scrap. Their power consumption is 
800 kw.-hr. per ton of castings in 16 hr. 
operation, heating the melt to 2825" F. 
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Modern Standards 


MODERN EQUIPMENT 


1b. Non-Ferrous 


Plaster Mold Castings 


“PrasteR Motps.” W. A. PHatr (Staff) 
Iron Age, Vol. 148, Oct. 9, 1941, pp. 
74-78, 154-161. Descriptive. 


A new method of producing non-ferrous 
castings, known as the “Capaco’’ plaster 
mold process, is used by Briggs Mfg. Co. 
This plant has been designed from the bot- 
tom up to use this process. The most 
notable features of the plaster mold proc- 
ess are unusual dimensional accuracy, faith- 
ful reproduction of fine details, and at- 
tractive as-cast surface. 

Briefly, the procedure is as follows: The 
plaster is mixed with the other dry ele- 
ments to give it strength and then mixed 


Demand 





Tilting type oil fired furnaces using No. 225 Long Lipped crucibles, capacity each, 
675 lbs. red brass. Foundry produces faucets & valves for the U. S. Army and Navy. 


Photo courtesy Fisher Furnace Co 


@ These five crucible furnaces recently installed, replaced anti- 


quated melting equipment which was hard to control, unde- 


pendable, wasteful of both fuel and metal and simply could 


not meet present day requirements. 


For a minimum investment this foundry now has provided 


melting equipment having maximum economy, flexibility and 


reliability with metal quality assured. 


IMPORTANT ANNOUNCEMENT: Copies of the 
booklet, ‘‘How to Cut Crucible Costs’’ are be- 
ing mailed to all nonferrous foundries—3000 
copies. The conscientious application of the 
instructions in this book will result in more 


heats per crucible. 
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with water. The pattern impression js 
established in the mix when it is semi-set 
This is followed by baking the mold after 
the pattern has been withdrawn. Plaster 
cores are inserted after baking, then the 
cope and drag are joined, and the Casting is 
poured. 

The plaster material must be permeable 
The process makes use of a mixture with 
about 79% calcined calcium sulphate, 20% 
magnesium silicate and 1% of a substance 
to accelerate setting. 

Voids in the mixture are created by 
adding water, and then drying out all the 
water. This creates a network of spaces 
for gas removal. 

Gypsum plaster and silicate fiber are 
mixed dry. The water is purified and added 
to the plaster at the rate of about 180 parts 
of water to 100 parts of dry material. Then 
the mold is dried at 160° F. for 8 mi; 
and moved to the extractor, where the m: 
is separated from the flask. Before wate; 
and plaster are added to the mold, all] sur- 
faces coming into contact with mold ma. 
terials are sprayed with parting mixture t 
prevent sticking. 

The mold is still somewhat soft when it 
leaves the extractor and is placed in the 
drying oven. The oven is divided int 
2 heat zones—a high heat held at 1450 
F., and a recalcining zone at 450°-500° F.. 
tapering down toward room temperatur 
the exit end. In this process, drying wit! 
out cracking of the mold can be don 
114 hr. 


After baking, the molds are insps« 


4 
cores and inserts added, and cope and (rag 
mated. The pouring stand is different fiom 
the usual non-ferrous practice. The id 
is a structural assembly mounted { 


wheels and holds 12 molds. When :! 
stand is in pouring position, hyd: 
rams rise beneath each mold and, in 
tion to clamping the mold firmly, ti 
entire assembly about 5 degrees fro: 
vertical. 

An asbestos tube inserted in the gate : 
serves as sprue. Castings are ha 
after shakeout in the usual manner « 
that no further cleaning is done and 
a slight amount of trimming of ga‘ 
necessary. The surface finish is c 
rable to that of die castings. 

The pattern and snap flask are one 
and are never separated. The combina 
is known as a die pattern, which is div: cd 
into 20 sections. The bottom plates ot! 
pattern are of normalized Meehanite i: 

Design practice is to work with ca 
tolerances of +0.002 in./linear in., 
across parting lines, +0.004 in. If ‘he 
wall area does not exceed 2 in.,? a thick- 
ness of 0.04 in. can be cast. A one-im- 
pression pattern will produce 32 pieccs/ 
8-hr. day. 

Bulk of castings being turned out by this 
process are brass, but other types of alloys 
can be worked. VSP (1b) 
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Casting Non-ferrous Test Bars 


‘Maxine Non-Ferrovus Test Bars.” N. 
K. B. Patcn. Foundry, Vol. 69, Aug 
1941, pp. 65, 124-126; Sept. 1941, py 


63, 141-143; Oct. 1941, pp. 53, 134 136 
Practical. 


Separately cast test bars may be standard- 
ized in shape, location of riser, method of 
gating, etc. so as to be representative of the 
metal. By the use of standard bars cast 
under controlled conditions, 2 castings 
chosen from 2 different heats should show 
about the same physical characteristics. 

For compositions containing 80% of 
more of copper, the bars are cast so that 
half of the bar is in the drag and the other 
half in the cope, above which is the riser 
extending the entire length of the bar and 
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connected to the bar by a fin gate. The 
riser must also be slightly above level of 
the bar. 

For the production of higher strength 
compositions, like aluminum bronze, silicon 
bronze, etc., government and other speci- 
fications recognize the need for a larger 
body of metal to act as feeder and prefer 
ro have several bars cast or attached to the 
same riser. The bar must be sawed from 
the shrinkage head and machined to the 
desired size. 

Another bar, known as the heel block 
bar. is received favorably. It is made up 
f a heavy shrink head on either side of 
which is cast a bar, which may be sawed 
f and at the bottom of which is an- 
other bar to be sawed off for test. This 
type of bar has one advantage over the 
ther bar in that there is no superheating 

f sand at any one side of any one bar. 

In this test bar, there is sometimes some 
lifference between the bar at the bottom 
beneath the riser as compared with the bar 
immediately attached to the base of riser. 
This is caused partly by superheated sand 
ind partly by conditions arising from feed- 
ing one bar through the other, which in 
irn is influenced by temperature. 

Cascading is likely to give trouble where 
he alloys being cast have a soapy or foam- 
forming ability, such as silicon and alumi- 


+ 


n bronzes. In casting these alloys, the 
il should enter at the lowest point 
ugh gates designed so there is no 
le effect. 


ften these bars are attached to castings. 
is done by arranging the gates so 
he same gate that leads to the casting 
also to the test bar. Test bars that 
integral parts of castings are often 
ied for cast bronze and brass alloys 
leral specifications. 
proper test results, at 
| be provided for any 
il specifications now operative for 
non-ferrous metals are sound and so 
ible that manufacturers of defense 
will have little or no difficulty. 
VSP (tb) 
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least 3 
given heat 


Making Calcium in the U. S. A. 


ALCIUM MetTAL Propvuction, a NEw 
MERICAN INpustrY.” A. B. KINnzeE! 
Inion Carbide & Carbon Res. Lab.) 


ning & Met Vol. 22, Oct. 1941, pp 
38-490. Descriptive. 


ilcium metal may be made in a number 

ays; the Electro Metallurgical Co. uses 

electrolytic process. Production of cal- 
cium chloride is difficult and entails accurate 
control. The problem is not so much the 
production of calcium in the cell, but rather 

collection of the calcium. Calcium re- 
cts readily at elevated temperatures with 
practically all the elements except the inert 
mADCS. 

The need for close control is emphasized 
»y the fact that the melting point of cal- 
cium, about 1490° F., is only 68° F. above 
the temperature of the molten calcium 
chloride. Calcium is deposited in molten 
state, but is collected in the solid state by 
continuous deposition and freezing on the 
cathode, the motion being adjusted so as 
to remove the calcium from bath at exactly 
the rate of its deposition. 

The problem is complicated by the gen- 
eration of chlorine at the anode and the 
need to keep it away from the cathode. 
Also, electrode effects increase the voltage, 
which increases the bath temperature, thus 
retarding the collection of calcium. Since 
small cells required constant attention, the 
company developed larger cells, which 

makes the process more economical. 

Calcium metal is available in crude car- 
rot or lump form. Carrots are from 7 to 
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14 in. in diam. and 7-25 in. long. Calcium 
metal in carrot form is of high purity, with 
iron and sodium present in amounts lower 
than found in calcium manufactured abroad. 
Small amounts of calcium chloride are en- 
trapped 

The carrots may be remelted and cast in 
molds. The furnace used should be of 
such nature as to exclude oxygen- and 
nitrogen-bearing gases. Cast slabs weigh 
(a) about 50 lbs. and are about 244 x 16 
x 24 in., or (b) about 14% lbs., measuring 
3 x 8 in. and 1 in. thick. 

When extremely pure calcium is required, 
cast calcium may be distilled in a high 
vacuum. In powdered form, calcium acts 
like magnesium. Calcium metal in bulk 
takes on a white coat of oxide, making it 
inert. 





Broadly, calcium is used as a ‘‘deoxidiz- 
ing,” nucleation or precipitation agent for 
addition to non-ferrous metals. The use of 
calcium in magnesium is most common, 
Additions up to 0.25% result in improved 


surface with retention of refined grain 
condition and reduction of heat treating 
time. Calcium is introduced into magne- 


sium by wrapping a small piece in an iron 
wire and plunging it under the surface. 
Lead alloys for cable sheathing contain 


up to 0.25% calcium. However, calcium- 
lead alloys are made from calcium-lead 
hardener rather than from calcium metal. 


In the steel industry, calcium is used for 
production of clean stainless steels as well 


as S.A.E. type steels with minimum of in- 
clusion stringers. The present base price 
of calcium is $1.25/lb. VSP (1b) 


Ae Amsier-Morton LoMPANY 


FULTON BUILDING 


PITTSBURGH, 








903 

















‘2, 


Drop and Hammer Forging, Drawing, Extruding, 
Stamping and Machining. Age-Hardening, Anneal- 
ing, Carburizing, Hardening, Malleableizing, Nitrid- 
ing, Surface-Hardening and Tempering. Heating 
Furnaces, Refractories, Fuels and Auxiliaries. Weld- 
ing, Flame-Cutting, Hardfacing, Brazing, Solder- 
ing and Riveting, Cleaning, Pickling, Electroplating, 
Galvanizing, Metallizing, Coloring and Non-Metallic 


Finishing. 


Rochelle Copper Plating mended is CuCN, 19-45 g./1.; 


53 g./l. (free NaCN is 3.8-7.5 g./1.) 


NaCn, 26 


‘Roc HELLE Copper Pratinc.” A. Ken NaeCO;, 15-60 g. 1.: Rochelle salt, 30-60 

NETH GRAHAM & Harotd J. READ ea : . : 

Teens, Blectvechem. Sec. Vol. 80. 1941 g./1. Additions of sodium sulphite, bisul- 
Preprint No. 10, 13 pp. Review. phite or thiosulphite as brighteners are not 


recommended because sulphides are pre- 


The composition of the bath recom- cipitated and cause rough deposits. 


__ It takes ONLY ONE ~~ 
— INSTRUMENT 
to do All these Jobs! 






















A selection of ten different 
types of thermocouples—all in- 
stantly interchangeable — 
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added as sodium plumbite in amounts of 
0.015 to 0.03 g./1., produces fine grain 
deposits which form a good base for bright 
nickel deposits. 

A cathode current density of 2-6 amps. 
dm.* is used, depending upon temperature 
and agitation. The anode area should be 
about twice the cathode area, and iron 
anodes equivalent to 5% of the total anode 
area should be used. The temperatures 
recommended are 120°-175° F. The higher 
the temperature, the higher are the anode 
and cathode efficiencies, but the decomposi 
tion of free cyanide is also accelerated. 

The recommended pH of the bath is 12.2 
to 12.8. At a higher pH the anode eff. 
ciency may be too low. The cathode cur. 
rent efficiency of the bath may vary from 
30 to 70%, depending on the conditions, 
and the anode efficiency from 50 to 70%. 
when using the large anode area recom. 
mended. Agitation of the bath results in 
higher efficiencies and more uniform anode 
corrosion. AB (2) 


Nickel Plating 


**NICKEL PiLatinc.”” W. L. PInner, G 

SopeRBERG & E. M. Baker. Trans. Elec 

trochem. Soc., Vol. 80, 1941; Pre 

print No. 23, 30 pp. Comprehensive 
review. 


Several different types of nickel baths 
are in use. The composition of any one 
may vary within wide limits. The double 
nickel salt bath contains: nickel ammonium 
sulfate, 105 g./1; ammonium chloride, 15 
g./1. and boric acid, 15 g./1; pH, 5.3. It 
is not much used at present for plating, but 
a modification is used for electrotyping 

Zinc base die castings may be nickel- 
plated directly from a high sulphate }ath 
or a zialite bath. The high sulphate } ith 
contains: nickel sulphate, 105 g¢ ‘1; 
sodium chloride, 27 g./1; boric acid, 69 
g./1; sodium sulphate (10 HO), 330 ¢ 
pH, 5.6-5.8. Because of its limited cur:cnt 
density range, difficulties occur in plating n- 
tricately shaped castings. Black streaks 
cur at low current densities and burnt 
posits at high current densities. 

The exact composition of the zialite }.‘h 
is not given. It is an alkaline bath 
taining nickel pyrophosphates, citrates, 
ammonia and sodium salts; pH, 7.5 
current density 0.2 to 2.2 amps./dm.’ 
covers the recesses of zinc objects more 
cessfully than does the high sulphate ba’) 

The Watts type bath is one of the m:st 
important. A_ typical composition 
nickel sulphate, 240 g./1.; nickel chloride, 
45 g./1.; boric acid, 30 g./1.; pH, 1.5-3.0 
or 4.5-5.6. Pitting is more likely to be en- 
countered in the intermediate range of pH, 
3.0-4.5. The current density is 4.3 amps 
dm.* at 110° F. 

More nickel is deposited from bright 
nicke! baths than from all the other baths 
combined. These baths are a modified 
Watts bath, containing 2 types of addition 
agents. The first type of addition agent 1s 
usually a derivative of a sulphonic acid, 
which produces some grain refinement of 
the nickel and also permits higher concen- 
trations of the second type of addition 
agent to be used. By themselves, the com- 
pourrds of the second class (Zn or Cd, 
aldehydes, etc.) produce bright deposits, 
which are too brittle to be of value. 

The earlier low purity (90-97% Ni), 
anodes have been displaced by the modern 
99%-+ anodes. The rolled depolarized 
anodes contain nickel oxide. The cast of 
rolled carbon nickel anodes on corrosion 
form a carbon silica film which retains loose 
nickel particles. In polishing steel before 
plating, the final operation should be done 
with a grease wheel. AB (2) 
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Machining as Seen in Slow Motion 


“Toots SEEN tN Stow Morton,” L, T, 

Wetter & E. M. Watson (Gen. Elec. 

Co.) Am, Machinist, Vol. 85, July 23, 
1941, pp. 689-692. Descriptive. 


High speed photography is now being 
used for studying the mechanics of machin- 
ing. An Eastman Type II camera was used, 
and most accessories had to be improvised. 
The absence of interference from vibration 
effects is helpful. Cross hatching (1/32 
in.) on the metal being cut shows the 
amount of distortion taking place during 
the machining. 

The cross hatching indicates consider- 
able crushing of the chip when steel is 
machined with a tool with a blunt rake. 
This crushing disappears and the chip rolls 
up when a greater rake is used. 

Cast iron is broken off without distortion. 
If a heavy cut is taken, pieces may break 
away ahead of the tool. 

In the case of brass, the chips are com- 
pressed at the bottom forming wedges, 
which cause the tool to spring forward 
and to move chips out faster than if the 
deflection of the tool were negligible. 


JZB (2) 


Improved Oxygen Cutting 


“DiverGeENtT Nozzie Tres ror Eco 

NOMICAL OxXxyYGEN CuTTING.” | SaaS 

Crowrk, G. M. Demine & J. K. Hamu 

ron (Air Reduction Sales Co.) Am 

Welding Soc., Paper, Oct. 1941 meet 
ing. Research 


An investigation has been carried out to 
determine whether more economical oxygen 
cutting would result from the use of cutting 
tips fashioned with a divergent exit por- 
tion. A systematic analysis of the effect 
of the various design variables and detail 
test cuts has led to the development of a 
tentative series of divergent cutting tips for 
the range of material thickness up to about 
8 in. 

Using these tips, it is possible to reduce 
the cutting oxygen consumption 25-45%, 
as compared with standard forms of tips 
when operating at speeds previously used. 
It is also possible tO Operate at speeds 20- 
25% greater than obtained with 
standard tips when using the same oxygen 
discharge rate employed with the standard 
tips. 

These gains result from the narrow high 
velocity emerging oxygen stream and conse- 
quent narrow kerf which is 30-50% less 
than when standard tips are employed. 
The quality of cuts made with these tips is 
comparable with that obtained using the 
most precise of the standard tips. 

Various new methods were employed for 
evaluating the stream characteristics with the 
result that the number of test cuts was ma- 


terially reduced. FPP (2) 
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Silver Alloy Brazing 
“Tue Best Joinr Desicn ror SILvErR 
AtLoy Brazinc.” F. T. Van Sycxer 
(Handy & Harman) JWelding J., N. Y 
Vol. 20, Aug. 1941, pp. 527-532. De- 
scriptive. 


For either lap or butt joints proper clear- 
ances are of utmost importance in develop- 
ing maximum strength. Optimum clearance 
for a butt joint in stainless steel was found 
to be about 0.0015 in. The lap joint for 
ioining flat parts or tubular members is con- 
sidered the most satisfactory since the lap 
area may be varied to any desired factor of 
safety. 


The brazing alloys may be preplaced jn 
making either flat or tubular joints, and 
can be used in the following forms: (1) 
inserts of sheet and flat washers, (2) rings 
of round or other shaped wire, (3) alloys 
may be sprayed on surfaces, (4) filed or 
powdered alloy can be sprinkled on, or 
mixed with flux and painted on the joint. 
(5) surfaces may be “tinned” with the 
brazing alloy by dipping or other methods 

For electrical connections, the high con 
ductivity atttained represents a considerable 
improvement over former riveted or soft. 
solder sweated joint. For this type of joint. 
a sheet of alloy 0.010 in. thick is inserted 
between the copper conductors, put unde: 
pressure and heated. Flat and curved sur 
faces are brazed by the use of a circular 
washer of the brazing alloy. 

Heating of the joint to flow the brazing 
alloy in place where pressure cannot be 
used may be done by oxyacetylene torch, 
or a gas-oxygen torch. Carbon resistance 
heaters have the advantage of rapid local 
ized heat, and pressure can be applied 
simultaneously. Induction heating also pro 
vides a quick method of localized heating 
of joints, in which the alloy has been pre 
placed. Some brazing has been done in 
heated baths of fused salts, which have the 
advantage of fast, uniform heating with pro 
tection from oxidation. 

A flux is required to clean off the joint 
surface and protect it from oxidation until 
the alloy flows into the joint. The fluy 
also protects the brazing alloy from oxida 


tion WB (2) 


2a. Ferrous 


Weld Repair of Machined Castings 


“Some DEVELOPMENTS IN THE REPAIR 

ny WetpInc oF FINIsSHED-MACHINE! 

Castines.”’ Cariton G. Lutts & Pat 

Prizritp. J. Am. Soc. Naval: Engrs 

Vol. 53, Aug. 1941, pp. 491-501. De 
scriptive. 


Castings with large areas of finish- 
chined surfaces, whose flatness and dim 
sions are required to be maintained wit! 
close limits, can be successfully rep 
welded. Castings up to 7 ft. in length 
weighing 2 tons have been repaired with 
much as 50 Ibs. of weld metal added. 

Radiographic inspection locates the det 
in the casting, which is then excavated 
remove the entire defective area down 
sound metal. Consideration is given to t! 
effect of the localized heating in producit 
localized or general distortion, and the p: 
cedure for minimizing the distortion ts 01 
lined. 

Careful peening of the weld metal or : 
the casting itself is useful in control of 
distortion. Preheating to a minimum 0! 
400° F. and stress relief heat treatment at 
1100° to 1200° F. are considered manda 
tory for successful welding. Illustrations 
and sketches are supplied, which show the 
nature of the defects, extent of excavation, 
method of welding, and control of distor 
WB (2a) 


tion. 


Dies for Forging Shells 


“Hor-Die Steers ror Forcinc Smet.” 

W. H. Wits (Allegheny Ludlum Steel 

Corp.) Steel, Vol. 109, Sept. 1, 1941, 
p. 62. Descriptive. 


Steel for shell-piercing points on vertical 
presses contains 0.30% C, 9% W, 3% Cr 
and 0.50% V. The points are heat treated 
to a hardness of 38-40 Rockwell C, when 
used in the first press operation. 

The treatment consists of preheating to 
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1500° F., heating rapidly to 2150° F., cool- 
ing in air, and tempering at 1300° F. for 
3-4 hrs. The furnace atmosphere is slightly 
reducing and this results in a tight, thin 
scale, which is allowed to remain on the 
punch when it goes into service. When 
properly broken in in service, a smooth, 
glazed, wear-resisting surface is produced. 

Accumulation of lubricating mixture on 
points has much to do with the length of 
run obtained before redressing becomes 
necessary. The most suitable lubricant is 
a mixture of graphite and quenching oil 
Sometimes powdered coal is added to the 
oil 

On 155-mm. shell blanks, at least 100 
pierces can be made before redressing is 
required. Somewhat longer runs are ob 
tained on smaller sizes. 







VULCAN 


In redressing, about 1/32 in. is removed 
from the nose contour. The points are an- 
nealed before redressing and again heat 
treated after dressing. When redressed so 
that they are below size, they can be turned 
down and used on a sizing press. Under 
certain conditions, points can be redressed 
15-20 times before this becomes necessary 

The sizing operation is usually done on a 
horizontal press, with the piercing point 
supported by a sub-mandrel. The steel used 
for the sub-mandrel contains 0.30% C, 
1.25% Si, 5% Cr and 1.5% Mo. Sub 
mandrels are heat treated to 375 Brinell or 
40 Rockwell C by preheating to 1400° F., 
heating rapidly to 1850°-1900° F., cooling 
in air, and tempering at 1200° F. 

This steel is also very satisfactory when 
used for inseris and plungers on certain 
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types of shell-forging machines. When 
used for these purposes, the plungers are 
hardened as above and tempered at 1150° 
F. to give a hardness of 41-43 Rockwell 
C. Inserts of gripper dies are left at 46. 
47 Rockwell C. 

If am excessive amount of scale is put 
on this steel when hardened in an open 
fire, the material may be pack hardened in 
pitch coke at 1850° F. MS (2a) 


Diffused Chromium Coatings 


Corrosion Prorection sy CHROMIUM 
DirFusion Zones’ (‘‘Korrosionsschutz 
durch Chrom- Diffusionszonen”’) G 
Becker, K. Darves & F. STEINBERG 
Z. Ver. deut. Ing., Vol. 85, Feb. 1. 
1941, pp. 127-129 Descriptive. 


A new method of providing a protective 
coating on the surface of steel is described. 
which can be termed “inchromation.” The 
process depends on diffusion between the 
steel and a chromium layer. 

In order to embody one metal into an 
other by diffusion, it is first necessary that 
the metal to be embodied must be soluble 
in the base metal in the solid state, and 
second that it is in a form that is easily 
absorbed by the surface. 

These two conditions can be achieved by 
exposing the base metal (steel) to chromi 
um chloride (CrCl.), which reacts on thx 
surface by forming (possibly) atomi 
chromium and iron chloride. The tempe: 
tures used should be only so high as 
obtain sufficient depth of the inchromat: 
zone, but without requiring too long a tin 

If chromium chloride is employed as 
solid powder under heat, the process 
carried out in a furnace at 1850° F. fo: 
hrs., which produces an inchromated zo: 
of about 35% Cr at the surface, decreasi: 
to about 13% Cr at 0.1 mm. penetrati 
In a liquid process, the parts are placed 
a chromium-bearing salt bath and kept th« 
at the desired temperature, or they are 
posed directly to an atmosphere of chi 
mium chloride vapor. 

A scale-free surface is imperative for t! 
success of the process. Best results we 
obtained with steels especially develop: 
for inchromation (so-called “IK’’ steels 
Inchromated parts have the surface prop« 
ties of non-rusting steels, and are corr 
sion resistant and (up to 1500° F.) sca! 
resistant. 

The consumption is about 200 g. Cr fo 
1 sq. meter surface. A particular advantag 
of the process is that it can be applied afte 
the object has been fully machined o 
formed. Ha (2a) 


Aging Tools and Gages 


“AcinG Toots anp Gaces.” W. P. 

Borie (Lindberg Engineering Co.) 

Steel, Vol. 109, Sept. 22, 1941, p. 71. 
Practical, 

Gages should be ‘‘stabilized’’ so that 
when finish-ground to a given size at a 
given temperature, they will always be that 
size at. that temperature. One of the most 
common methods is to grind gages to with- 
in a few thousandths of the required toler- 
ance after they have been hardened and 
tempered at 350° F. for the desired length 
of time. 

Sometimes grinding is not done until 
after aging. If much material is to be 
removed, it is always best to use a light 
final grind after aging. 

Gages are aged by heating to 300° F. in 
a tempering furnace, cooling .to. room.tem- 
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perature, and then packing in dry ice to 
cool them to —105° F. This cycle is re- 
peated 4-5 times, allowing the gage to 
come to room temperature each time be- 
tween the dry ice and furnace treatments. 
Medium sized parts are exposed 4-5 hrs. 
to the dry ice. 

In some cases, a better method of secur- 
ing stabilized gages is to use an air-harden- 
ing steel with 1.5% C and 12.5% Cr. 
Parts are rough-machined, strain-relieved at 
1200° F., finish-machined, hardened at 
1850°-1875° F., air-cooled, drawn at 1000 
7 sough-ground, drawn at 350° F. to re- 
move grinding strains, and finish-ground. 
Secondary hardness obtained is 61-62 Rock- 
well C. The high-temperature draw com- 
pletely stabilizes the steel. 

While this steel is costlier and somewhat 
more difficult to machine than the more 
common tool steels, its wear resistance is 
very high, stabilizing treatment is simple, 
and parts made from it do not change 
hape in hardening MS (2 


Electric Salt Baths 
for Moly High Speed Steels 


Ecectric Sat Batu FURNACES FOR 

Heat TrReatinc Hicu Sperep Motyer 

ENUM STEELS.””’ Howarp LINN EDSALI 

(Ajax eee Co.) & T. E. Ltuoyp 

Staff) Jron Age, Vol. 148, Oct. 2, 1941, 
pp. 39-46. Practical survey. 


salt compositions for heat treating molyb- 
1um type high speed steels should be 
tral chlorides, melting between 1830° 
1920° F.; the bath should be free 
m poisonous and obnoxious fumes at 
rating temperatures; the salt should 
the work and conduct heat uniformly 
by contact; sludge formation should 
low; the bath should not react chemi- 
ly with the pot holding it; the salt 
uld be water soluble, so the tools may 
readily cleaned; it should remain neutral. 
thout the necessity of rejuvenation; and 
t should be cheap and readily available. 
Che advantages of electrically heated salt 
is are that atmosphere is excluded and 
se control can be maintained of the 
perature. Salt bath furnace pots are 
illy made of refractory shapes or cast 
t resisting alloys. Metallic pots have a 
vice life of between 1500 and 3000 hr., 
newer ceramic types introduced by 
\jax-Hultgren are reported to last 1 yr. 
Heat treating temperature of molyb- 
num high speed steel is about 2230° F 
The stages of hardening are: slow pre- 
at to 1475°-1650° F.; rapid heat to 
hardening temperatures between 2230° and 
300° F.; rapid cool or quench; and sub- 
sequent temper or draw at temperatures up 
0 1100° F. 


Immersed electrode salt baths eliminate 
the necessity of warming the tool before 
preheating, since the heat is transferred 
trom the liquid salt. to the steel more 
quickly and uniformly. The film of salt 
on tool also acts as a blanket, preventing 
too rapid heat transfer. 

The quenching temperature rarely ex- 
ceeds 2280° F., depending on the steel 
analysis. Overheating, in addition to its 
effect on grain size, has other ill effects. 
Salt baths eliminate exterior oxidizing in- 
fluences, and their uniformity precludes 
local overheating. 

Quenching may be done in air but salt 
quenching is claimed to give better re- 
sults. Tempering for 30 min. to 2 hrs. at 
1000°-1100° F. develops maximum hard- 
ness. Temper heating must be slow. 

VSP (2a) 
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Electrodeposition of Iron 
“Tron Deposition.” C. T. THomas 
(U. S. Bur. Engraving & Printing) 
Trans. Electrochem. Soc., Vol. 80, 1941, 

Preprint No. 15, 8 pp. Review. 

Iron plating has only a limited applica- 
tion. The electroforming and electrowinning 
of iron have been of more interest because 
of the useful physical properties of iron. 
It can be deposited hard and bni:tle, or 
rendered soft and malleable by heat treat- 
ment. 

The first use of electro-deposited iron 
was as a facing on printing surfaces to im- 
prove wearing quality. [Because of the 
present shortage of nickel, this use of iron 
may again become of importance. -A.B.} 
In 1868 iron electrotypes were used in 
Russia to print bank-notes. 
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“THAT’S WHY | CALLED THE CITIES SERVICE 
LUBRICATION MAN IN ” SAYS A. E. DAVEY, PRESIDENT 


OF ALLOY STEEL GEAR AND PINION COMPANY OF CHICAGO. 


“I’m doing a job here that 
must be perfect when it 
leaves the shop. The peo- 
ple who get the gears are 
plenty critical.’’ Mr. Davey 
says further, “I don’t know 
everything about oil. That 
is why I called in the Cities 
Service Lubrication man. 
I expect him to work with 
my men to see that they get the 
oil best suited for the job.” 


Much work in this shop must 
meet rigid government inspection. 


FREE 
Just clip 


and mail 








A. E. Davey 


Attempts have been made to electroform 
iron sheets and tubes, but these projects, 
after operating for a while, have been 
abandoned for economic reasons. Iron plat- 
ing may be used for building up worn or 
over machined parts, but for this use, it 
has competition from nickel and chromium 
plating. A pulverized electrolytic iron was 
at one time used for cores of induction 
coils, and at present electrolytic iron powder 
is used in powder metallurgy. 


Since 1930, the U. S. Bureau of Engrav- 
ing and Printing has used iron deposition 
in preparing plates for printing government 
currency. A nickel face is first deposited, 
and then backed up with a heavy iron de- 
posit. 


All Gleason, Fellows Gear 
Shapers, Lee Bradner and 
Brown & Sharpe machines, 
are operated with Cities 
Service Lubricants. You, 
too, will find these high- 
quality fluids capable of 
doing the kind of work 
your customers want. 


Call us in for consultation — there 
is no charge for the service. Write 
us on your letterhead or mail the 
coupon for a copy of our booklet, 
“Metal Cutting Lubrication.”’ 





CITIES SERVICE OIL COMPANY 
Sixty Wall Tower, Room 1328, New York 


Please send me a copy of your booklet, 
‘Metal Cutting Lubrication.”’ 
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[he U. S. Rubber Co. has done work on 
the electroforming of molds for rubber, 
glass and plastics, [See METALS AND 
ALLoys, Vol. 10, Nov. 1939, p. MA 
636.} Two types of bath are used: a 
ferrous ammonium sulphate bath and a fer- 
rous chloride bath. A typical sulphate bath 
contains 350 g./1l. of ferrous ammonium 
sulfate, and is 0.01-0.02 N in sulphuric 
acid. Operating conditions are: 7 amps./ 
dm.* at 140° F. At room temperature the 
acidity of the bath is kept at 0.005 N 
and a current density of 2 amps./dm.’ is 
used. 

The chloride bath contains 400-500 g./I. 
of FeCl,.4H,O, and is about 0.01 N in 
hydrochloric acid. It is operated at 190° F., 
with a current density of 6 amps./dm.* 
At higher temperatures 30 amps./dm.* can 
be used. 





Both baths should be practically free of 
ferric iron. Anodes of high purity iron 
are best, although steel and cast iron have 
also been used. Anode bags may be made 
of blue African asbestos, woven glass, or 
synthetic textile fibres. The tanks are best 
made of rubber-coated steel, lined with acid 
proof brick. 

The Brinell hardness of electrodeposited 
iron may vary from 130 to 360. For soft 
deposits the tensile strength is around 56,- 
000 Ib./in.*, and the elongation about 20%. 
For hard deposits the tensile strength may 
be 113,000 lb./in’ and the elongation 0%. 

On annealing at 1650° F., the mechan- 
ical properties approach those of open 
hearth ingot iron, with a Brinell hardness 
of about 90, a tensile strength of about 
40,000 Ibs./in.* and an elongation of 30- 
40% AB (2a) 


Nothing irritates a customer more than being told he can’t 
have a product when he wants it. And nothing is more em- 


barrassing to a salesman—and his company—than to have to 


give alibis for delayed deliveries. 


The continuous step-up in the demand for electrodes, the 


priority situation, and the restrictions on certain metals are 


just a few of the difficulties which sometimes prevent electrode 


manufacturers from maintaining normal delivery schedules. 


You can minimize the chances of production delays, however, 
by ordering electrodes when you order steel. 


The cooperation of our engineering staff is always at your 
disposal for helping you speed up welding production. 


MUREX 





ELECTRODES 


METAL & THERMIT CORPORATION + 120 BROADWAY, NEW YORK 


ALBANY « CHICAGO « PITTSBURGH 


e SO. SAN FRANCISCO e TORONTO 





THERMIT WELDING — STANDARD FOR 40 YEARS FOR WELDING RAILS AND HEAVY EQUIPMENT 
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Weld-Cracking Under Stress 
‘“WELDABILITY—Cracks AND Britt.e- 
Ness Unper Exrernat Loap, Parr 
[-Types or Cracks anpd DeEFtnitions 
or WeEvpasitity. A RevIEW oF THE 
LITERATURE TO JuLy 1, 1939." W. 
Spraracen & G. E. Ciaussen. Weld. 
ing J., N. Y., Vol. 20, Aug. 1941, pp. 
329s-347s. Correlated abstract. [For 
work on cracking in the absence of ex. 
ternal stress, see METALS AND ALLoys, 

Vol. 14, Aug.. 1941, p. 218.] 

The possible causes of cracking of welds 
under external load are indicated as hard 
zones, shrinkage stresses, multi-axial stress 
plus hard zones, stress concentration, as- 
welded cracks, coarse grain, strain aging, de. 
fective welds, defective base metal and other 
miscellaneous causes. Stress relief heat treat- 
ment may be effective in reducing the tend- 
ency to crack, because it achieves relief of 
residual stress, enhanced ductility and oc. 
casional reduction in hardness. 

The increased tendency toward cracking 
in higher carbon or higher alloy steels is 
discussed, and relief from the defect shown 
to accompany preheating or other special 
treatment before, during or after welding. 
Brittle failure is a characteristic of frac- 
tures caused by external loads, and they are 
not confined to the heat-affected zone. 

The high incidence of cracks in non- 
stress-relieved welds indicates that shrink- 
age stresses may be the chief cause. Where 
the external load is dynamic, and fatigue is 
a factor, any defects such as slag, oxide in 
clusions, shrinkage, cavities, poor fusion. 
blow holes or poor geometry of weld 
inforcing may cause cracking of a brittle 
nature. 

A discussion of the failure of various 
European welded bridges indicates that such 
failures can be averted by rigid inspection 
of steel, and proper sequence of weldin, to 
reduce the residual stress. The presen f 
laminations may cause cracks to start in the 
base metal or cause their rapid propagaiion 
where they enter a laminated region. he 
nick break test on unwelded steel is s 
times employed for detecting laminat 

Where the composition of the stee! or 
the cooling rate is favorable for marte: 
formation in the heat-affected zone, 
martensitic, brittle structure is the c -f 
cause of cracking. Coarse grain, espec: ly 
of Widmanstaetten structure, favors 
ing, and the cracks usually pass thro: <h 
the ferrite boundary, because of impuri' cs 
collected at the boundary, and also beca se 
of the lower strength of ferrite. McQu:.d- 
Ehn grain size is believed to be of minor 
influence on cracking of steels containing up 
to 0.52% C. 

Numerous definitions of weldability are 
presented, concerning which the authors 
comment that there is no standard or ac- 
cepted definition, and it appears that there 
is more than one ideal weld. Some of the 
definitions are ‘‘all inclusive,”’ others are re- 
stricted to the base metal, but the basis for 
the various expressions is the extent to 
which the properties of the weld, the heat 
affected zone, or the joint as a whole, de- 
part from the properties of the base metal. 

Heterogeneity is always present, owing 
to the presence of both “cast” and 
“wrought” metal in the joint. The type of 
service may cause differences to appear in 
the txpression of the extent to which ‘he 
weld properties depart from those of the 
unwelded base. 

Hardness is one criterion of a dangerous 
heat affected zone, on the supposition that 
high hardness is indicative of a brittle 
structure. Hardness and toughness to- 
gether are considered by many to be neces- 
sary in an expression of weldability to 
determine the degree of weldability. of dif- 
ferent steels where hardness levels are the 
same after welding. 
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@ Two years ago, The Jacobs Manufacturing Company installed 
an early model TOCCO Jr. to harden drill chuck bodies... to 
increase hardening speed and eliminate distortion and rejects 
caused by the former process. 


With chucks used extensively in aircraft plants and other 
defense industries, Jacobs production has jumped 600%. To meet 
this demand, the plant recently installed a larger, more modern 
TOCCO Jr. It is hardening chuck bodies at a rate which represents 
a 60% gain over the first TOCCO Jr... . and a 600% gain in out- 
put per operator-hour over the former process. And it saves more 
than $7300 per year by elimination of rejects due to distortion. 


Why not find out how the TOCCO process for hardening and 
heating of parts can increase your production speed, improve 
your products and cut your costs. The services of our engineers 
are yours for the asking. 


THE 


COMPANY 
Cleveland + Ohio 


DECEMBER, 1941 





ocCcg speed boosts 
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| | . Elimination of rejects saves $7300 year 


TOccg 


World’s fastest, most accurate heat-treating process 



























Irregular shape of chuck body 
caused sérious distortion with 
former hardening process 
which heated whole frontend. 
TOCCO heats up and hardens 
only the nose and wrench 
holes, the wearing areas. Elimi- 
nates distortion and rejects. 
Courtesy of The Jacobs Manu- 
facturing Co., Hartford, Conn. 
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The necessity for preheat to reduce hard- 
ness, or the degree of preheat required to 
give standard physical properties for a 
welded joint, are other forms of the defini- 
tion of weldability applied to high tensile 
steels. Chemical specifications are con- 
sidered by a few to be sufficient to define 
limits of weldability. WB (2a) 


Continuous Welded Rail 


“Seven YEARS OF CONTINUOUS WELDED 
RAIL ON THE DeLtaware & Hupson.’”’ P 
O. Ferris. Railway Age, Vol. 3, Aug., 
24, 1941, pp. 312-316. Descriptive sur- 


vey. 


Seven years of observation of continuous 
welded rail vs. jointed track construction 
have given results that, although not con- 







1. Reduced wheel loading 
and glazing 
2. Transparency for closer 
work 
3. Less frequ 
4. Rapid chip se 


5. Lower operating 
temperatures 


ent dressing 
ttling 


6, Rust preventative 
7. Finer finishes 


8. Economical 
Order a Trial Drum Today 


ASK FOR this in- 
formative book- 
let. Free working 
sample upon re- 
quest. Please 
send your name 
on Company 
Letterhead. 


of wheels. 
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IMPORTANT 


clusive, are indicative of what may be ex- 
pected of welded rail as compared with 
jointed rail. 

Two test sections were established. One 
section in the vicinity of Schenectady, N. 
Y., comprises 11.2 miles of 131-lb. welded 
construction and 11.2 miles of 130-lb. 
jointed construction with identical fasten- 
ings and stone ballast. The other, near 
Port Henry, N. Y., has 7.9 miles of welded 
track and 17 miles of jointed construction 
with identical fastenings and cinder ballast. 
Careful records are kept of the maintenance 
expenditures on each test section. 

From the data available over the past 
7 yrs., it was found that maintenance costs 
are cut appreciably on continuous welded 
rail as compared to the jointed type con- 
struction. On the Port Henry section, the 


THIS VERY 


FACTOR! 


Stuart's 
CODOL 


Liquid Grinding Compound 
100% grinding effi- 


7 ciency is best 
accomplished by careful 
consideration of the grind- 
ing fluid factor. The vital 





part which a properly applied, specialized 
grinding lubricant plays is too often over- 
looked. It can mean unnecessary sacrifice in 
quality of finish, production speed, and cost 


These handicaps can frequently be eliminated 
by going over your grinding 
problems with a STUART OIL 
Engineer. His highly specialized 
experience in the application of 
modern grinding fluids will help 
you secure top efficiency. 











man-hrs. per track mile per million gross 
tons per yr. for the jointed track was 25 71 
as compared to 19.75 for the welded con- 
Struction. This gives a per cent reduction 
in maintenance for welded rail of 23% 

At Schenectady, 36.28 man-hrs. per track 
mile per million gross tons a yr. were fe. 
quired on the jointed track and 22.98 on 
the welded rail. This is a 39% reduction 
in maintenance for the welded construction 

Of the 10,984 welded joints, there have 
been only 29 failures. Twenty-five occurred 
in thermit welds and 4 in flash welds. The 
failures in the thermit welds have been at. 
tributed to improper design and lack of 
accurate control of the preheating tempera- 
ture, improper’ welding technique, defects 
already present in the rail at the time of 
welding, and the use of an improper type 
of thermit. 

The failures in the flash welds were 
caused by the presence of zinc in the weld. 
burned spots on the edge of the rail base. 
and defects present in the rail at the time of 
welding. 

The larger number of failures in the 
thermit welds was due to the fact that this 
type joint was used in the pioneering work 
on an experimental basis. Since the first 
installations most of the causes of failure 
in the thermit welded joint have been 
eliminated. 

There are many advantages in favor of 
indefinitely long rails, some of which may 
he listed as follows: 

(1) Lower cost of track maintenance. 


(2) Longer life of the rail and nse- 
quent saving in rail-laying ex se. 
(3) Better conductivity in track circuits 
and elimination of the neces of 


bonding joints. 

(4) Smoother riding track. 

There are several disadvantages 

lows: 

(1) Necessity of removing all ra a 
given heat if an excessive t 
of transverse fissures should 
in that heat. 

(2) Necessity of removing brok nd 
defective rails. 

(3) Problems presented in the h ng 
of continuous rail that has b 
leased. Thus far, none of se 
disadvantages has been actua 
countered in practice. 
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Flake Formation and Annealing 


FLAKE FORMATION AND EMBRITTLEME 

ny Hyprocen ABSORPTION OF STEEL 

ANNEALING (“‘Flockenbildung und Ve: 
prédung durch Wasserstoffaufnahme d 
Stahles beim Gluhen’’) E. Hovupr 
mont & H. Scuraver. Tech. Mit 
Krupp, Forschungsber., Vol. 4, May 
1941, pp. 67-98. Review plus researc! 


‘A survey of the literature on this subject 
gives as causes for the occurrence of flake 
cracks: (1) Stresses, caused by temperature 
differences in cooling, by deformation, and 
by transformation; and (2) metallurgical 
factors, such as impurities, segregations and 
gases. Neither of these two causes alone 
can be held responsible, however, for there 
seems always to be a common effect of 
both. New experiments were made and 
are described in full. 

One thing that was established with cer- 
tainty was that with increased cooling ve- 
locity the number of flake cracks increases, 
and the combination of even low hydrogen 
contents and higher cooling velocities 
suffices to cause the formation of flake 
cracks. In a material that is free of hydro- 
gen, stresses alone cannot produce flakes. 
On the other hand, in a hydrogen-contain- 
ing steel, stresses can substantially influ- 
ence the orientation of the flakes and even 
cause flake formation in such cases where 
the hydrogen content alone is not sufficient 


METALS AND ALLOYS 











DIAMOND T BUILDS THEM —Jouegh 


. . . with the aid of the CHICACO STEEL 
FOUNDRY CO. .. . and to endure heavy going 
in the hot, deep sands of the desert. This is one 
of several hundred giant Diesel Tank Transports 
being furnished to the British Government for serv- 
ice abroad. The Steel Castings, used for the vital 
shock-proof parts of this heavy-duty equipment, 
are being supplied by .. . 
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to cause it at a definite cooling velocity. 

The formation of martensite during heat 
treatment increases the tendency to flake- 
formation because the gamma-alpha trans- 
formation is shifted to lower temperatures 
and the reduced permeability does not let 
enough hydrogen escape to reduce its con 
tent below the critical amount at that 
temperature. 

Industrial steel production employs an- 
nealing temperatures and annealing times 
which may readily lead to harmful hydro 
gen absorption. Sulphidic inclusions do not 
hange hydrogen absorption very much and, 
therefore, do not affect the tendency to 
flake-crack formation 

Oxygen inclusions, however, which often 
contain hydrogen in combined form, can 


increase the tendency to flake-crack, for at 
high annealing temperatures the inclusions 
are decomposed and hydrogen is liberated; 
this is particularly likely if hydrogen is also 
absorbed from the annealing atmosphere. 
Segregations behave, with respect to hy- 
drogen absorption, exactly like the sur- 
rounding material. Hydrogen can also be 
absorbed from hydrogen containing gases, 
water vapor and even trom carburizing com 
pounds. 

The absorption of hydrogen in solid steel 
occurs in annealing in hydrogen and causes 
embrittlement, which leads to decrease of 
elongation and reduction of area. This 
deterioration is primarily associated with 
the formation of fine interior cracks appear- 
ing in the tensile test close to the fracture. 


j are Millions of Ounces 


of SIL-FOS 


and EASY-FLO 


Brazing Alloys now used 


throughout 


Developed only a few years ago by Ha 


Industry ? 





ndy & Harman to meet modern 


metal joining needs, the low-temperature silver alloys, SIL-FOS and 
EASY-FLO, are now used in practically every industry on hundreds of 
different ferrous, non-ferrous and dissimilar metal joining jobs in 


both defense production and general 


manufacturing. 


The reasons for this phenomenal acceptance can be summed up in 
one short sentence: SIL-FOS and EASY-FLO enable manufacturers 
to get fast production of high strength, permanently re- 
liable gas-tight joints— at surprisingly low cost per joint! 
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BULLETIN 12 TELLS THE STORY 


The reasons why SIL-FOS and EASY-FLO con- 
sistently make strong, reliable joints in fast 
time at low cost are given in detail in this 
newly published Bulletin. The numerous illus- 
trations of actual jobs are full of ideas that 
may help you speed up brazing production. 
get better joints, reduce costs. Write for a 
copy of Bulletin 12 today. 


_HERE’S JUST 
ONE EXAMPLE 


The body, bracket and tube form- 
ing this steel auto heater valve are 
joined in one operation with EASY - 
FLO. Parts are assembled with a 
ring of 1/32” EASY-FLO wire be- 
tween body and bracket and an- 
other between bracket and tube. 
Assemblies are placed in trays and 
put in a furnace for 8 to 9 min- 
utes. 2,200 finished valves is the 
production per 8 hour day. The 
cost of the two EASY-FLO rings is 
only one-half cent. 
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The amount of hydrogen required for ¢;, 
defect is much lower than that 
for flake formation. 

Austenitic chromium-nickel steels are less 
sensitive although longer annealing times 
in hydrogen-containing gases and especially 
increased pressure reduce this relative ip 
sensitivity. The absorbed hydrogen can he 


necessary 


removed in plain carbon and low alloy 
steels by tempering at low temperatures 
(200°-400 F.), but higher alloyed 


(austenitic) steels require from 900°-1100 
F. to drive off the hydrogen. 


The behavior of hydrogen-containing 


steels at low temperatures (down to —110 
F.) depends on the amount of hydrogen 
absorbed. Low hydrogen contents 


= 
greater embrittlement with decreasing oe 
perature. If the hydrogen content is high 
cooling to low temperatures causes hydro. 
gen to escape, which at first results in a re 
covery of elongation and reduction of area: 
the improvement, however, disappears 
again on further lowering of the tempera- 
ture. The escape of hydrogen takes place 
easier in unalloyed steel than in chromium. 
nickel steel. Ha (2a) 


2b. Non-Ferrous 


Welding Aluminum 
A Composite 

So much aluminum (once an “unweld 
able’ metal) is being welded today and s 
many people are writing good descriptions 
of the operation that it is nearly impossible 
for the busy engineer to note all the de 
velopments as fast as they occur. 
subject, however, is of such obvious im 
portance at present that we've endea\ red 
to summarize below the contents of 1e 
very recently published articles on rt 
welding and gas welding of alun 
and its alloys. 


Spot We lding 


The aluminum alloy spot wel: ng 
process provides the engineer with aw 
and valuable method of attaching 
parts together. Not only are spot 
exceptionally strong and inexpensiy 
make, but their extremely smooth su 
appearance in this age of high speed 411 
planes makes possible decreased aer:\j 
namic drag without the extra expense of 
flush-type rivets or screws, states P. H 
MERRIMAN of Glenn L. Martin 
(‘Aluminum Alloy Resistance Spotweld 
ing,’ Am. Welding Soc., Paper, Oct. 1941 
meeting ). 


Owing to the critical metallurgical prop 
erties of the aluminum alloys, however, 
and particularly their narrow plastic range 
and high electrical conductivity, the meth- 
ods and equipment applicable to steel were 
hopelessly inadequate when applied to the 
lighter alloys. It was realized early in 
the investigation of the process that, not 
only would exceptionally high currents be 
required, but the magnitude and duration 
of the weld current must be held to with. 
in limits that were impossible to maintain 
ona production basis. 

The magnitudes of welding current re- 
quired for aluminum alloys are beyond 
the layman’s comprehension. For a repre- 
sentative thickness of aluminum alloy used 
in aircraft construction, 25,000 amps. are 
required; and this current flows for a 
period of only 1/10 sec. Only the very 
smallest variation from these figures is al- 
lowable in order to produce welds of ac- 
ceptable physical and metallurgical quality. 
For example, a difference of 500 amps. OF 


METALS AND ALLOYS 
















Many new... and 


EXCLUSIVE 
features make this 


MAHR 


RECIRCULATING + AIR DRAW 
STRESS RELIEF 


FURNACE 












































of immediate interest to Defense Plants! 





MAHR 


is making astonishingly 
prompt deliveries on heat 
treating equipment of all 
kinds, due to our large 
trained personnel and manv- 
facturing facilities. For over 
25 years, the name MAHR 
has represented the most ad- 
vanced and efficient designs 


in furnaces of all kinds. 
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Insures rapid and uniform heating through the use of large volumes of 
recirculated air . . . Recirculating fans of insulated alloy construction 
are so placed that long duct runs are eliminated, thus giving close con- 
nections for duct work and making possible close control of dampers 
for recirculation and air intake for cooling cycles. 


Distribution ducts in heating chamber are constructed of special 
refractory design, thus eliminating the necessity of costly alloy and 
reducing maintenance costs... All of the features of MAHR standard 
car type Construction are incorporated in this furnace, assuring the use 
of a unit with rugged construction, efficient operation and long 
service-life. 


WRITE US TODAY for bulletins and detailed information on any fur- 
nace installation. Car bottom, batch, continuous, rotary, annealing, 
carburizing, stress relief, nitriding, etc. Atmosphere generators. 


a 


R MANUFACTURING GO. 











ot 1/100 sec. may seriously aftect the qual- 
ity of the weld. 

In order to put aluminum alloy spot 
welding on a production basis, it is neces- 
sary that all variables encountered in the 
process be automatically maintained once 
they are set so that it is merely necessary 
for the operator to set a few dials accord- 
ing to predetermined settings and to op- 
erate a button to produce welds. The most 
important factor, however, in realizing the 
maximum possibilities and production 
economies of the process lies with the man 
who designs parts for spot welding. In 
his hands rests the answer as to whether 
or not a given part is economical to spot 
weld. 

American engineers should find of great 
value a correlated abstract on spot welding 
of light alloys prepaied by R. F. TYLECOTE 


} 
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(“The Spot Welding of Light Alloys—A 
Review of Published Information,” Trans. 
Inst. Welding, London, Vol. 4. Apr. 1941, 
Many tabular data and illus- 
trations of weld design are included. Among 
the topics covered are just about all possible 
equip- 
ment, processing, properties, electrode ma- 
terials, heat treatment, metallurgical struc- 


pp. 56-75). 
factors—weldability, 


specifications, 


tures, electrical conditions, etc. 


Some interesting and practical tips on 
spot welding aluminum alloys are pre- 
sented in a discussion of their amenability 


(‘The 


HIBERT 
Aluminum 


to the process, by C. L. 
Spotweldability of 
Welding J., N. Y., 


Alloys,’ 


systems are of particular utility for alum 
inum alloys. 


Such systems make it possible to install 


HALHLUY 


electrodes are available in sizes 


for every welding purpose 


There’s a complete range of 
Arecaloy stainless steel electrode 
sizes—from one-sixteenth to five- 
sixteenths of an inch—for every 
type of welding and every analy- 
sis. Welders and metallurgists alike 
know that Arcaloy electrodes are 
dependable, uniform, and meet all 
chemical and _ physical require- 
ments—that they come to them 
water proofed and packed in strong 
wooden boxes to assure absolute 
safe delivery. 


Manufacturers exclusively of stain- 
less steel electrodes of all analyses, 
Alloy Rods Company invites your 
inquiry on the correct rod for your 
welding job. 


Vol. 20, Aug. 1941, 
pp. 497-504). The newer energy-storage 





spot welders of commercial 
a low power demand. The condenser dis. 
charge method of spot welding has 3 
variables: electrode pressure, voltage and 
capacity. ©The increase of time of dis. 
charge with increase of gage thickness js 
practically automatic with condenser dis. 
charge, for as the capacity and voltage 
are increased for gage thickness, the length 
of discharge is consequently longer. 

Aluminum alloys have a sharp trans. 
formation with practically no plastic range, 
and must be liquefied to coalesce. They 
have relatively high solidification-shrinkage, 
which causes porosity and marginal 
cracks to appear in the welds unless the 
shrinkage is compensated. High pressure 
welds exhibit a corona around the fused 
zone where miscibility is effected without 
melting, thus providing a pocket to prevent 
loss of liquefied metal. 


size having 


Marginal cracks and porosity are a func 
tion of tip contour and electrode pressure 
The higher the pressure, and the flatte: 
the tip, the less is the tendency toward 
marginal cracking. The  recompression 
cycle to reduce porosity does not accom 
plish its purpose, and is not necessary on 
a.c: equipment with proper control. 

Surface preparation of aluminum alloys 
that has been approved by the Army and 
Navy comprises (1)  precleaning with 
Oakite or Kellite aviation cleaner, or 
equivalent, to remove vegetable dye, paint 
dirt, oil; (2) rinsing in warm water to 
remove alkaline cleaner; (3) etching 
entire assembly in 2-4% hydrofluoric 
by volume for 30-60 sec.; (4) rinsing 
water to stop etching; (5) wiping w 
sponge, etc., for mechanical removal 
film left by the etch; and (6) drying w 
air blast. Additions of 1-2% nitric acid 
sometimes made to inhibit the action 
hydrofluoric acid. 

In dressing the electrodes, it was fi 
that a tip highly polished with jew« 
rouge gave greater pickup than » 
dressed with 7/0 sandpaper, for whic! 
reason could be assigned. 

The condenser discharge form of st 
energy welding, mentioned above, has 
a. marked influence on the application 
resistance welding to aircraft design 
fabrication. This influence is revic 
and analyzed by J. W. DAwson & B. 
Wise (“Condenser Discharge Welding 
Aluminum Alloys,” Am. Welding §S 
Paper, Oct. 1941 meeting). 

Greater accuracy in this new electri 
supply equipment, delivering a single 
rect current pulse, led naturally to n 
chanical refinements of the welding 1 
chine to match this new electrical supp!) 
Greater electrode pressures were adopted, 
requiring greater mechanical rigidity. At 
the same time, considerable advancement 
was made in the accuracy of static and dj 
namic pressure delivery. Still further, 
practically all modern energy storage weld- 
ing machines employ dual or multiple 
pressure cycles. 

Early spot welding equipment was made 
universal in form to handle various gages 
and shapes. Present trends are to more 
specialized machines and to higher pro- 
ductjon rate machines, such as the roll-spot 
and quite possibly jig and fixture ma- 
chines with appropriate energy storage sup 
ply equipments. 

The subject of weld quality and weld 
inspection is at present a most contro 
versial issue in aluminum alloy spot weld- 
ing. The authors question whether the 
quality of present aircraft welding is not 


overly suspected because of occasional 
cracks in the weld structure. — “Perhaps 
metallurgical perfection is being over- 
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Sr cc ned 


| Furnaces for Armament 
is packed with facts and practical 

formation on the types of heat 

ating equipment best suited to 

oduction of cartridge cases, gun 

yunts, clips and links, tank parts 

d other government work. It is 

actical, helpful and factual be- 
c.use the Lindberg organization, 
its publishers, is a thoroughly prac- 
tical group with a vast background 
of practical experience gained in 
the world’s largest commercial 
heat treating plant. If you are 
planning on government contract 
or sub-contract work, whether it’s 
the heat treatment of aluminum 
fuselage sections, the nitriding of 
tank parts, or the production of 
20 mm. cartridge cases, a copy of 


FURNACES FOR ARMAMENT should 


be on your desk. 
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Practical Helps for Heat Ireaters 


Zz Heat Treating Hints 
goes into its third year of publica- 
tion with wide and enthusiastic 
acceptance of over 8000 heat treat- 
ers and metallurgists throughout 
the country. The publication is 
unique in that it puts onto paper 
the actual shop methods of expe- 
rienced heat treaters. All articles, 
whether on straightening, types of 
tongs to use for high speed parts, 
or the ageing of gages, for exam- 
ple, are strictly “how to do it” It is 
published without charge for Heat 
‘Treaters by Heat ‘Treaters, and your 
name will be added to the mailing 


list upon request. 






3 Supplementing the publi- 
cation is the full length sound 
and color Heat ‘TREeAtiInGc Hints 
Movie. Scenes in the film show 
the actual heat treating operations 
going on, with the editors of Heat 
‘Treating Hints in action at their 
furnaces, quench tanksandstraight- 
ening presses. The movie contains 
no advertising. A pamphlet is avail- 
able giving complete instructions 
on how to arrange for the showing 
of the Heat ‘Treating Hints movie 


at your plant or chapter meeting. 


LINDBERG 
ENGINEERING COMPANY 


2451 W. HUBBARD ST., CHICAGO 


LINDBERG 


FURNACES 











emphasized in the absence of sufficiently 


thorough practical investigations to de- 
termine structural adequacy,’ they declare. 


Gas Welding 


Gas welding of aluminum is also the 
subject of continuing study and prog- 
ress. For example, E. G. West (‘‘The 
Gas Welding of Commercial and Super- 
Purity Aluminum,” Trans. Inst. Welding, 
London, Vol. 4, Apr. 1941, pp. 31-49) 
presents a report of research on the effect 
of several factors, including purity, on 
the gas welding of pure aluminum. Ob- 
servations were taken during welding and 
the resulting welds were tested radio- 
graphically, micrographically and mechan- 
ically. 

It was found to be considerably more 


\t ances TWO 





ALTER EGO: Literally, 


ists T0 KEEP HEALTHY 


“one’s other self’’—the 


dificult to weld the higher purity alu- 
minum due to the more copious oxide 
film, which was more difficult to remove. 
There was also a tendency for the weld- 
ing rod to stick to the weld metal, which 
is ascribable to the complete absence of a 
freezing range in the super-purity metal. 
It was also difficult to prevent metal from 
running through due to the absence of 
the freezing range, and the masking of 
the melting point by the oxide film. 

The most striking difference between 
the super and commercially pure alumin- 
um was that the former showed con- 
siderably more undercutting at the edges 
of the weld. The grain size of the re- 
crystallized, heat-affected base metal was 
smaller for the aluminum of lower purity, 









still, 


that 


small voice questions, inspires and 


corrects our conscious action. 


We've got some welding procedure 
problems to whip before we get 
into the Battle for Business a fen 
years hence. 


ALTER EGO: You're right—but are we 
tackling those problems of welding 
technique with the most capable of 
welding electrodes? 


Maybe that's where we slip, since 
we use a few pounds of this, then 
a few pounds of that. So first of all 
let’s find out which electrode is tops 
and then stick to it. 


ALTER EGO: Good reasoning! And 
with the same simple reasoning, isn’t 
the leader most apt to be the best one? 
Isn’t the one which is emulated by all 
apt to be the best one? Competition 
seldom aims at the second best. Isn’t 
“Fleetweld” the one about which they 
say, “Ours is as good as?” 


Copyright 1941, The Lincoln Blectric Co. 
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Yes—and it’s a fact, when we use 
“Fleetweld” we top our schedule 
in SPEED and we top all others in 
SOUND WELDS. 


ALTER EGO: Then using the same for- 
mula—if we hit with tops in speed, 
and guard with tops in quality, there 
is no welding problem that can stand 
up before that attack. 


LINCOLN SUGGESTS: There’s really 
no end to the possibilities for cost re- 
duction and product improvement with 
Welding. You can continually discover 
new welding applications and ways to use 
welding to better advantage. Users of 
“Fleetweld” Electrodes find in them the 
assurance of highest quality weld metal, 
lowest cost per pound deposited and 28 
other valuable aids in making Progress 
with Welding. See Page 5 of the 
“W eldirectory.” 


LINCOLN ELECTRIC COMPANY 
Cleveland, Ohio 
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indicating that the small amounts of iron 
and silicon impurity in the commercial 
purity aluminum exercised a powerful jn. 
ne effect on grain growth. 

Cracking was not found in any of the 
welds made without constraint; in the 
constrained welds, the greatest amount 
of cracking occurred in the commercial 
purity aluminum welded with rods of the 
same composition. Cracks were inter. 
crystalline, and were usually situated ver. 
tically, either at the junction near the 
lower side, or near the center of the 
weld. 

Welds made with 4% Si rod showed 
less tendency toward cracking, but shrink. 
age cavities were more prominent than 
when unalloyed aluminum was used. The 
iron-silicon constituents in commercial 
purity aluminum segregated at the grain 
boundaries in the weld, and in the base 
metal immediately adjacent. This  in- 
tergranular material of lower melting point 
than the matrix is considered as the cause 
of cracking in constrained welds. 

In a few cases, cracks were observed 
in the base metal where it had been heat- 
ed_above the melting point of the iron- 
silicon phase. Hardness surveys indicate 
that there are sudden changes in hardness 
between the weld metal and the annealed 
zone, and between the annealed zone and 
unaffected base metal in the case of the 
hard base metal. Cold working by ham- 
mering increased the hardness of the weld 
metal, but not of the annealed zone; ham- 
mering has thus only a relatively slight 
effect on tensile properties. 

It is concluded that the overall strength 
of a sound joint is that of the annea'ed 
base metal irrespective of the type of 
filler rod used, or treatment after wel 
The corrosion of welds in nitric acid is 
much more severe in commercial pu ity 
aluminum, due to preferential attack at 
the grain boundaries in the weld n 
and in the junction where the iron 
con constituent is concentrated. 

West (‘The Fluxing Action in the S 
Welding of Aluminum,” [d/d., pp. 50. ) 
in another article reports on the pr 
ties of 15 proprietary fluxes and 40 « 
mixtures recommended in_ patents 
various other papers for welding alumin 
The investigation included the determ 
tion of melting point and hygroscop: 
the solubility of alumina in molten flu» s, 
and some preliminary work on spreadiig 
power and the effect of flux on the :p 
parent surface tension of aluminum. 

The most striking result of the research 
is that, contrary to accepted belief, fluxes 
for the gas welding of aluminum do not 
depend for their efficacy on the dissolution 
of alumina (AlO;). The function of the 
flux is apparently to attack the base metal, 
so removing the oxide mechanically, and 
then to take up the particles of detached 
film as a suspension. The efficiency of a 
flux thus appears to depend on the ease 
with which the halide ions penetrate the 
oxide coating. 

The tests of spreading powder were made 
to measure the area covered at a standard 
temperature by a standard weight of flux 
melted in air on a piece of aluminum 
To provide a standardized surface, super 
purity aluminum sheet was polished me- 
chanically, then anodized by the Bengough- 
Stuart process to give a heavy uniform film 
of oxide. The air dried aluminum sheet 
was loaded in the center with 0.1 gm. of 
powdered flux to cover a circle approxt- 
mately 14 in. diam., then placed in a fur- 
nace at required temperature for 16 min. 
Surface tension measurements by means 
of the sessile drop method were made on 
small cylinders of aluminum heated in the 
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WHITEY SEZ: “THERE'S SOME LITTLE DIFFERENCE BETWEEN FALLING 


DOWN ON A JOB AND LYING DOWN ON IT... BETTER EXPLAINED THUS: 
A WELDER WITH A BUNDLE OF ‘JINX SPARKLERS' MAY COMMIT THE 
FORMER, WHILE IF GIVEN A FEW MAURATH RODS, WILL EFFICIENTLY 
COMPLETE THE TASK, AND, WITH TIME TO KILL, GIVE IN TO THE LATTER.” 





STAINLESS 
Type Numbers Available 


302-B 316 330 





308 316-Cb. 347 
309 317 410 
309-Cb. 321 430 
310 325 442 


311 329446 
MAURATH, Inc. 32 - oo CLEVELAN D 


: 15% Cr—65% Ni. : 
Builder of better welding 20% Cr—80% Ni. electrodes in all analyses 





DECEMBER. 1941 oa 

















icv agar AS ANY OTHER METHOD 
The JETAL process BLACKens IRON and STEEL 


JETAL meets all specifications for a black oxide coating and 
speeds production. Tenfold increases and more are fre- 
; quent: Increases of 100% are guaranteed. 


JETAL bas 250% more abrasion and wear resistance than any 
black finish on the market. 


JETAL, with Jetoil, withstands 50 hours salt spray test. | 


JETAL offers 30% or more saving in price and treatment time. 


JETAL is the only method that offers these features. It is the 
original, patented blackening process and is backed by 
an extensive research staff. 


Immediate delivery in any quantity. Samples 
and consultation service without obligation. 


ALROSE CHEMICAL CO. 
PROVIDENCE, R. I. TEL. WILLIAMS 3000 




















For Better Rivets! 


QL. C, f- 
BERWICK 


3-Electrode 


ELECTRIC 
RIVET HEATER 


Saves 50 to 70% 
in Heating Cost 


No. 3, for heating rivets 54, 34, % and 1” diam- 
eter, from 1 to 734” long, or longer if desired. 

No, 4, for heating rivets from 34 to 134” in diam- 
eter, from 1 to 9” long, or 12” long, if desired. 





This is but one of the wide variety of Berwick Electric Metal 
Heaters, all of which offer many important advantages and 
economies. Write for descriptive literature. 


BETTER RIVETS AT LOWER COST. No waiting time; throw 
the switch, the work starts heating. Reaches full heat in a 
matter of seconds. Every BTU in a KWH goes into the work. 
Pull the switch; expense stops. Eliminates intense heat, noise, 
smoke, odor. No early morning overtime in lighting the 
furnace. Far better working conditions. 


AMERICAN CAR AND FOUNDRY COMPANY 


30 CHURCH STREET, NEW YORK, N. Y 


’ 
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presence of flux, allowed to solidify and 
measured. 


The results so far obtained by this 


| method are of little value, and it appears 


that other tests yield more useful infor. 
mation as to the relative efficiency of 
fluxes. The criteria of the efficacy of 4 
flux would be a measure of the degree 
of ionization at working temperature, rate 


| of penetration of an oxide film, and degree 


of attack on the base metal. At the same 
time, the melting point must be low, the 
spreading power high, and the products 
of the flux reaction preferably non-hygros- 


| copic. The alkaline halide mixtures of low 


melting point at present in use appear to be 
the most effective fluxes. X (2b) 


Electroplates on Aluminum 


**LAST MINUTE DEVELOPMENTS IN 

Pratep AtumInuM.” RayMonp’ F 

Yates (Krome-Alume Co.) Mo. Rev 

Am. Electroplaters’ Soc., Vol. 2, Aug 
1941 pp. 625-28. Review. 


The deposition of cadmium or zinc over 
aluminum should have some useful appli- 
cations, as these coatings afford good cor- 
rosion resistance and make soldering easier. 

With the original Krome-Alume process 


| (this consists in first producing an anodic 
| film which is subsequently modified before 
| plating) an adherent coating of nickel could 


be deposited over aluminum, but the p 
ess was not satisfactory for obtaining 
herent deposits from cyanide or alk: 


baths. 


The anodic film on aluminum was o 
nally treated in a sodium cyanide solut 
By using an acid solution for modifying 
the anodic film, direct plating was 
complished without difficulty from 
cyanide baths, with the exception of a 
tain high-pH brass bath. However, 
nary brass plating baths can be used 


The brass plating of aluminum is 
portant because it permits rubber to 
fastened to aluminum articles. Co} 
plating of aluminum costs about $0 
per ft.2 and forms a good base for sol 
ing. AB (2) ) 


Welding Magnesium Castings 


WeELpING oF MaGnestum Castincs, II 

(“Das Schweissen von Magnesiumguss, 

Il’) Kraus GRASSMANN & JOHANNIS 

Branpis. Z. Metallkunde, Vol. 33, Apt 

1941, pp. 160-167. Original research 

For Part I, see Metats AND ALLoys, 
Vol. 13, June 1941, p. 788 


The detrimental effect of inclusions from 
fluxes applied in welding was discussed in 
the first part. Part II is devoted to an- 
other serious defect particularly en 
countered in cast material, namely, porosity. 
The latter may be due to (a) imperfections 
from the casting process, and (b) exces 
sive preheating of the welding job and 
subsequent melting out of residual quanti 
ties of a eutectic. As the regions adja- 


cent to the weld are necessarily exposed 


| to high temperatures, porosity also shows 
| up around the weld. 


The occurrence of the defect is discussed 
with reference to only 2 of the 3 stand- 
ard welding methods for magnesium, /<. 
gas and arc welding. The preheating ranges 
for gas welding and arc welding are 480 - 
660° F. and %$40°-575° F., respectively 
On castings of not too complicated a de- 
sign, 75% good welds were obtained at 
400° F. and 50% cracked at 200° F. 
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It was found necessary to. preheat the 
casting uniformly and to continue heating 
(rising hot-air current, sand-bath) during 
welding. Cooling should be slow and 
free from drafts. In comparison with 
aluminum, magnesium requires only 3 of 
the heat for melting the welding rod, % 
of the heat for raising the temperature of 
the liquefied weld, and more time for solidi- 
fication as the thermal conductivity is only 
24 that of aluminum. 


For arc welding, one electrode should be 
carbon. Illustrations are shown of a cast- 
ing of 0.20 in. thickness welded with a 
\4-in. diam. carbon electrode at currents 
varying from 25 amps. to 280 amps. The 
optimum range is 50-60 amps. When 
using a 0.20 in. carbon electrode, best 
results were obtained at 90-150 amps. 

[he amperage was less critical with jobs 
of 10-30 mm. wall thickness; 70-95 amps. 
is sufficient in this case, using a 1,-in. 
carbon electrode. It is impossible to weld 
large wall thicknesses with thin carbon 
electrodes. Using carbon electrodes larger 
than 14-¥% in. diam. offers no advantage 
even with heavy cross sections. 

[he best current densities are 0.5-1.0 

nps./mm.* and 4.5-7.1 amps./mm.,’ re- 
spectively, for Y>-in. and 0.20-in. carbon 
electrodes. Diagrams show the necessary 

lding time for different sizes of magne- 

m and aluminum welding rods. 


In gas welding, small tips are used, 
ch smaller than for aluminum. Either 
eutral flame, or an excess of gas are 
ised, in addition to the use of the short- 
possible welding times With the 
ride-base fluxes, recommended in Part 
orosity around the weld may be sup- 
sed. The liberated fluorine vapor seems 
revent oxidation. 
s to cast alloys, difficulties in welding 
attributable to porous and oxidized 
cture, Coarse grain, and residual stresses 
casting. Microstructures of weld, 
\sitional region and parent metal are 
wn for heat-treated and as-cast mag- 
um alloys. For aluminum-bearing mag- 
ium alloys (up to 10% Al), solution- 
iealing of welded parts can be effectively 
ied out. 
statistical evaluations show that samples 
uding the weld are 5-15% lower in 
ile strength than samples taken from 
adjacent areas of the unwelded, finely 
sus parent metal. Nevertheless, the 
ture occurs in most cases outside of the 
d. Fatigue bending tests yielded an 
rage of 8-10% lower values for the 
ld than for the unwelded material. 


EF (2b) 


Atmospheres for Copper Alloys 


“PREVENTION OF OXIDATION TYPE Of}! 
REACTION IN THE HEAT TREATMENT O01! 
Copper AND Its Attoys.”’ E. G. peCort 
otis & Wn. Lenrer (Surface Combus 
tion Corp.) Am. Soc. Metals, Preprint 
33, Oct. 1941 meeting, 12 pp. Review. 


As in the ferrous field, the non-ferrous 
industry has in recent years shown a 
steadily increasing trend toward the mech- 
anization of its forming and processing 
operations. Fully mechanized furnaces 
are used whenever possible. Close au- 
tomatic control of the temperature and of 
the entire furnace operation is standard 
practice, and modern controlled atmosphere 
furnaces are rapidly replacing the old style 
furnaces. Also, it is now considered good 
practice to bright anneal most  non- 
ferrous metals in the atmosphere of the 
gases as they are formed in the combustion 
of a reducing air-gas mixture. 


_ Most atmospheres used in commercial 
furnaces are mixtures of various gases, 
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WHY NOT BE SURE YOUR GAS I$ DRY? 


Years of useful service prove that when you want dry gas you 
get it with LECTRODRYER. Dew points as low as minus 60 de- 
grees C. and even lower are readily obtained and maintained con- 
tinuously and dependably. LECTRODRYER uses activated alumina 
system of drying, making possible efficient drying for years with- 
out noticeable deterioration or loss of efficiency. No replacement 
of material or regular overhauling is required. 


Write for further information. 


PITTSBURGH LECTRODR YER 
CORPORATION 


32ND $T. & ALLEGHENY RIVER PITTSBURGH, PA. 






















BAKER INDUSTRIAL 
FURNACES 


BLOWERLESS GAS — PLATINUM WOUND ELECTRIC 





AKER Gas Furnaces for tool room, production and 
laboratory use operate without either blower or com- 
pressed air, yet they produce high temperatures rapidly. 
They are noiseless and installation is quick and easy. 


We build a special furnace for the treatment of high 
speed steel too. Temperature up to 2300°F. 


There is a Baker hydrogen atmosphere 
gas burning furnace producing a tem- 
perature up to 1850°F. 

We make the Baker-Brunjes electric 
resistance furnace (2800°F.) for coal 
ash analysis and a small laboratory 
testing furnace of the same type. Tem- 
peratures up to 2500°F. 


Send for our catalogue showing our 
complete line. 




















such a» carbon dioxide, carbon monoxide, 
hydrogen, nitrogen, water vapor and traces 
of methane Such an atmosphere is inert 
to pure copper, and, in fact, is capable 
of reducing copper oxide back to metalli 
copper, so that an article of copper which 
may have been tarnished or oxidized will 
upon heat treatment in such an atmosphere, 
be restored to full brightness 

This reducing action may result in harm 
tul effects if the gas mixture is so propor 
tioned as to contain in excess of 1% H 
Many articles of copper are made directly 
trom the electrolytic and non-deoxidized 
metal which contains a eutectoid of cuprous 
oxide The reduction of this oxide during 
heat treatment in an atmosphere containing 
an excess of hydrogen will result in em 
brittlement of the proauct If the copper: 
has been previously deoxidized at the re 
finery, the limit of hydrogen in the heat 
treating atmosphere may be raised without 
harmful effects 

Free oxygen in the atmosphere, on the 
other hand, even though present in such 
small quantities that it cannot be detected 
by the usual gas analyzing apparatus, will 
oxidize copper It is important, therefore, 
when using, an atmosphere resulting from 
the combustion of fuel gas to insure its 
complete combustion 


One of the most serious problems o¢ 
casionally encountered in the bright an 
nealing of copper is sulphur contamination 
of the atmosphere The sulphur is most 
active and damaging to the surtace of the 
work when it is present in the torm of 
hydrogen sulphide, whereas sulphur di 
oxide is practically inert The most com 
mon source is in the raw gas used in the 
production of the atmosphere 

lo reduce the hydrogen sulphide trom 
the fuel gas source, the raw gas is puri 





Therm-O-flake Automatic Flame Heat-Treating 
i N = U LAT | oO in| gR RI Cc K —begins the moment the burners of this con- 


One of lightest insulation brick available— (about 


one pound each). 


Has low thermal conductivity, and 
nomical for efficient insulation. 


Can be compacted without breaking and cuts easily. 
Especially valuable for back up work behind fire 


brick walls, 


Acts as expansion cushion between furnace walls 


and binding structure, 
* 


Write for Information and Prices 


Other Therw-Oflake Products 


Made from Exfotiated Vermiculite 
Granules - Brick - Block - Concrete 


» 
VY, ; 


most eco- Bolt heads, screw driver ends, portions of shafts, 











hed as much as possible by passing it over ——_ 
iron oxide tor the removal ot hydrogen sul 

phide. Then the air-gas ratio of the mix An 

ture is set close to perfect combustion, 

leaving only about 1.5% of combustibles INDEX 


in the products of combustion so as to oxi 


dize most of the sulphur to the inert to the 1940 


sulphur dioxide. In the case of a special “METALLURGICAL ENGINEERING 


gas preparation unit, the combusted gases 


ire cooled in direct contact with cooling DIGEST” 


water, which absorbs a large percentage 














of the sulphur dioxide, and the gas is then is now available. 
finally purified im another iron oxide Price 50 cents 
towel 
Practical experience has shown that in METALS and ALLOYS 
an open-fred furnace bright copper, free 330 West 42nd St. New York Cit 
from sulphur staining, can be produced y 
with as high as 6 grains of sulphur per 
100 cubic ft. of raw manufactured gas aay 
provided the carbon monoxide content ot or one which is actively reducing, such as 
the products of combustion is held below hydrogen or a hydrogen generating gas. Ip 
»Y, by volume In a convection-type the latter class may be cited such atmos 
heating furnace, on the other hand, the pheres as are produced by methano| Or 
sulphur content of the raw gas must be decomposed hydro-carbon gases 
extremely low because the gases are cu From a commercial aspect, it is actually 
culated at a high velocity over the work, unnecessary to avoid oxidation, becaus 
thus bringing most of the hydrogen sul the oxides usually formed are easily pickled 
phide molecules in contact with the work in dilute sulphuric acid On the other 
Among the alloys, those of copper with hand, excessive oxidation is to be avoided 
silver or with nickel behave with respect and atmospheres must be controlled to pro 
to atmospheres in a manner similar to cop duce an oxide that is easily flash pickled 
per itself The alloys of copper with The surface resulting from such practices 
zinc (e.g. yellow brass) present tar great is commonly referred to as ‘clean an 
er difficulties in preserving their bright nealed 
surface during heat treatment. Zinc when Alloys of copper with tin, lead and 
heated oxidizes readily in air, but it also is aluminum are also oxidizable in atmos 
oxidized by hot carbon dioxide gas and pheres that oxidize yellow brass. Common 
water vapor practice is to clean anneal and to pick! 
An atmosphere suitable for the preven these alloys with yellow brass. The 
tion of surface oxidation of brass at an mercial output of these alloys has not 
nealing temperatures must, therefore, ex reached the stage where heat treatmen: in 
clude these gases. This necessitates the use perfectly inert atmospheres is desirab 
of ether an inert gas, such as nitrogen, necessary } 








tinuous heating machine are lighted. Heating 
up time is eliminated. 





tangs of knife blades, threads of hardened 
screws, etc., are sapidly, efficiently and uni- 
formly hardened or annealed. 
Usual production is from 30 to 
50 pes. per min. 






May We Hear From You? 


NAC‘ ge 
American Gas Furnace Co. 


New wer —. a 


#Ourer, te. 
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STEWART 


THE BEST INDUSTRIAL FURNACES MADE 





IT’S AMAZING HOW MUCH MONEY CAN 
BE SAVED WITH MODERN HEAT 
TREATING EQUIPMENT 





industrial Furnaces of All Kinds 


Forging, Heat Treating, Metal Melting, etc. 
Car Type Furnaces, Conveyor Furnaces, 
and the Stewart Gasifier. 


A Stewart representative is located near you. Let us 
know and we will see that he gets in touch with 
you quickly. 


CHICAGO FLEXIBLE SHAFT CO. 
1103 South Central Avenue, Chicago, U.S. A. 


FLEXIBLE SHAFT CO., Ltd., 321 Weston Rd., S., Toronto, Ontario, Can. 
Eastern Branch Office: 11 W. 42nd St., New York, N.Y. 
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COLUMBIA 
MOTOR-GENERATORS 


for Electro-Plating and 
other Electrolytic Processes 





Columbia Motor-Generator Sets are a valuable 
asset in meeting the precision requirements of the 
modern plating department and embody every fea- 
ture essential to dependable. 24-hour operation. 
They are built in sizes of Y2 to 250 KW, 100 to 
40,000 amperes, 6 to 60 volts. Prompt shipment 
can be made on any size. 


COLUMBIA ELECTRIC MFG. CO. 
Cleveland, Ohio 


4508 Hamilton Ave. 
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THE CRANE CO., CHICAGO 


regularly manufacture 45 non-ferrous and 12 ferrous alloys for use in 
their various manufacturing processes. 


Ajax-Northrup Furnaces are used extensively because of their 
flexibility and precision control and because laboratory developments 
can be transferred to large scale factory production with larger 
Ajax-Northrup Furnaces with predetermined results. 


The illustration above shows one of two Ajax-Northrup tilt type 
high frequency furnaces supplied with power from a 111 KW high 
frequency generator. Ajax-Northrup lift coil type furnaces are also 
used for material testing. 


Information of special interest to laboratory and metallurgical ex- 
ecutives will be sent on request. 


Ajax Northrup Melting Furnace Capacities: One Ounce To Eight Tons 


| ELECTROTHERMIC! 
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Physical and Mechanical Properties (including Fa- 

tigue and Creep). Corrosion and Wear. Engineer- 

ing Design of Metal-incorporating Products. Selec- 

tion of Metals and of Metal-Forms. Competition of 

Metals with Non-Metals. Specific Applications of 
Metals and Alloys. 


Materials in 1942 Car Design had left to spend on the design of civilian 
supplies was used up in calculating how 


A Composite to overcome the ever-increasing shortages 


The past year saw an increasing amount of the materials out of which he was ex- 
of the engineer's time being diverted to pected to build new and continually better 
defense needs. And much of the time he products. 


Some Typical Alternates in 1942 Cars 





Former Material Alternate Material 

Part or Methods or Methods 
Steering Knuckles 3135A 4140 
Trim 18-8 Stainless i8 Cr Stainless 
Exhaust Valves Cr Ni (1%-12% Ni) 7-18% Cr, 2-3”%4% Si 
Connecting Rod 1045 X1345 
Pistons Secondary Aluminum Cast Iron, Cast Steel 
Cylinder Heads Aluminum Cast Iron 
Brake Wheel Piston Aluminum Powdered Metal 
Grilles Die-cast Zinc Stamped Steel 
Instrument Panel Grille Die-cast Zinc Plastic 
Reflector (Lamp) Silver-plated Brass Glass 
Shift Control Arm Die-cast Zinc Forging 











The automotive engineers in particular 
were ‘on the spot.” Besides the heavy re. 
sponsibility placed on them for the produc. 
tion of armored equipment, they were faced 
with the task of continuing their policy of 
introducing new refinement and designs 
to the modern automobile. This they did 
and did well. 

The designs and innovations of the 194? 
automobiles were analyzed and described in 
two articles recently published (‘“Automo. 
tive Design in the 1942 Cars,” Product Fy. 
gineering, Vol. 13, Oct. 1941, pp. 516-525. 
and “1942 Car Design Trends,’ THomas 
A. BissEL., S. A. E. Journal, Vol. 49, Noy 
1941, pp. 465-480). 


Material shortages, of course, were the 
primary factor of consideration in any re- 
designing or refinements. In fact, some re- 
designing was necessary as a direct result of 
material shortages. The 3 materials that 
caused the most trouble on this score were 
aluminum, zinc and nickel steel. 


Many of the companies had been using 
aluminum pistons, and the change to a cast- 
type piston brought problems of lower ther. 
mal conductivity, reduction to half the ther- 
mal expansion and increased reciprocating 
weight. It was fortunate that most manu- 
facturers last year had adopted thin-babbitt 
bearings, backed by steel or by powder-iron 
matrix, because these bearings have suffici- 
ent fatigue strength to take the increased 
load caused by cast pistons. 

Oldsmobile has developed a piston design 
using ArMa steel, a pearlitic malleable iron 
Pontiac is continuing the use of cast iron 
pistons, tin plated. Other makers are Parco- 
Lubrizing their cast iron pistons. This proc- 
ess produces an oxide coating that tends to 
hold oil and insures smooth operatio: 


Zinc die castings have been cut dow:. con- 
siderably in number. Many parts are | ing 
made of stamped steel or of plastic ra 
steel core. Some ornaments are die of 


antimony lead. Zinc die cast grilles |\ave 
been entirely replaced by steel stam; ngs 
Packard's transmission cover, former of 
zinc, is now cast iron. 

Contrary to general opinion, pri cies 


have not affected the shiny trim on th: \ew 
cars. Chromium plate and stainless rim 
have been used extensively since ma: of 


the companies had considerable fabri: : ted 
stock on hand. The bright trim, how. ver, 
is expected gradually to disappear and will 
be replaced by painted strip or extr.ded 
plastics. Oldsmobile is experimenting vith 
aluminum paint for such parts. 
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Powder Metathitgy’ makes’ possible ‘unique’ properties’ in 
certain parts which actuate’ the automatic landing of air- 
planes by radio beam control, A single part may combine 
the properties of high grade iron at radio frequencies, and 
those of a good ceramic insulator at power frequencies, 

Here as in other instances, the special characteristics 
obtainable by powder metallurgy open the way to dis- 
tinctly new designs in instruments or machines. This 
element of design is one of the primary factors in utilizing 
the advantages of the powdered metal product. 


The “beam” which can guide expectations from this 





new method to a “safe landing” is the continued develop- 
ment and sharing of accurate knowledge by the designer, 


the metallurgist and the manufacturer of metal powders. 
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Specifically, a knowledge of application requirements . . . 


of the properties of powders and their effect upon product 
and processing .. . of what can and cannot be done in 
the present stage of this technique. 

As pioneer producers of metal powders, the service that 
we can render customers is based upon the solid ground 
of 25 years in developing and manufacturing powders of 
all metals, and cooperating in many of their most impor- 


tant applications, 
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For obvious reasons, only mechanical 
changes necessitated by material shortages 
were adopted. As was previously mentioned, 
most manufacturers changed over to Cast 
iron or cast steel pistons. The elimination 
of aluminum alloy cylinder heads and of 
the nickel content in valves required a num- 
ber of design changes. 

The adoption of cast iron and cast steel 
pistons has necessitated heavier crankshafts 
with larger bearings on some engines. Buick 
introduced a “rough” finish on its crank- 
pins, claiming increased bearing life and 
capacity. 

The table is a condensed version of the 
one appearing in Product Engineering, and 
gives a good idea of some of the typical al- 
ternates in 1942 cars. HRC (3) 


What's in a German Aero Engine? 


*“Mercepes-BeEnz DB-601A AIRCRAFT 
ENGINE—Desicn FEATURES AND PER- 
FORMANCE CHARACTERISTICS.” RAYMOND 


W. Younc ( Wright Aeronautical Cor p.) 
S.A.f Journal, Vol. 49, Oct. 1941, 


Trans. pp. 409-431. Descriptive. 


A teardown inspection has been made of 
a typical high-production German engine. 
The examination included Magnaflux in- 
spection, analysis of materials, and tests of 
quality of finish. 

Magnaflux inspection of a representative 
number of highly stressed steel parts indi- 
cated that the material used in this engine 
was comparable in standards of acceptance 
to American aircraft engine quality. Com- 
parison of the surface finish of various parts 










PROTECTS VITAL 


LESS Down T 





A group of typical mo- 
chine tool parts made of 
AMPCO METAL, resist- 
ant to wear, ‘squashing 
out,’ and shock loads. 


... AMPCO 


PARTS AGAINST FAILURE 


“Down” time, due to the necessity of replacing worn or weakened parts 
in machine tools, results in loss of service and disrupts production lines. 
Bronzes in vital frictional parts must help maintain continuous, uninterrupted 
operation . . . Over sixty machine tool manufacturers have standard- 
ized on parts made of AMPCO METAL, an alloy of the aluminum bronze 
class, because of its stubborn resistance to wear, impact, and failure. 


They know by actual experience that longer service life, freedom from 
breakdown and delay, less maintenance and fewer replacements follow 





AMPCO LITERATURE Available 


22 
PCO METAL, catalogue 
mpeoloy— industrial Bronzes 
Catalogue ; 
Ampco-Trode Coated Aluminum 
Bronze Welding Rod 
Ampco Metal in Machine Tools 
Ampco Metal in Bushings and 
Bearings ie 
o Metal in Dies 
pone Metal in Acid-Resistant 
Service satel 
Ampco Metal in Alrcra 
pont Metal Centrifugal 
Castings 
Ampco Metal in Heavy 
Machinery 
Ampco Metal in Gears 
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Department MA-12 


the use of AMPCO METAL, Typical parts 
are bushings, bearings, gears, worm 
wheels, shifter forks, lead screw nuts, 
liners, gibs, sleeves and shoes. 

Specify this trouble-free, wear-resistant bronze 
in machines you design. Provide for less “down” 


time and more continuous production through 
the use of Ampco bronzes. 


Ask our engineers for recommendations. 


AMPCO METAL, INC. 


Milwaukee, Wisconsin 





with that of equivalent ‘‘Cyclone”’ engine 
parts showed a close degree of similarity 
in the standards for quality of finish. 
Apparently no useless effort in map. 
hours or finish was expended where there 
is not a direct return in increased reliability 
and performance. The handiwork in polish. 
ing of stressed parts is of the highest order 
Chemical analysis, hardness, and _ strye- 
ture of metals used in major parts indicated 
that the materials used are on a par with 
those used for similar purposes in Amer. 
can engines. There is no apparent sacrifice 
in the quality of materials used in German 
aircraft engines up to at least late 1939, 
There did appear to be a tendency to 
eliminate nickei, but there is no appreciable 
evidence that at that time there was any 
shortage of tin, chromium, tungsten and 
other strategic alloying elements for the 
German aircraft industry. A surprising ob. 
servation was the almost total absence of 
magnesium alloys in this German engine. 


MS (3) 


Corrosion of Electrical Equipment 


“CORROSION IN ELECTRICAL MAcHIne- 

ry.’ W. SuBAK. Elec. Review, Vol. 

129, Sept. 5, 1941, pp. 192-194, Prac. 
tical, 

When a machine is continuously subject 
to a contaminated atmosphere, its inner 
surfaces are difficult to protect. The most 
efficient machines for the chemical industry 
are those with cast-iron casing an , 
with welded casings of rolled steel 

Under very severe conditions, the only 
solution is to use totally inclosed machines. 
Pipe or dust ventilation is necessary, be- 
cause even such machines are seldom com- 
pletely air-tight. Drainage holes wi!! pre- 
vent accumulation of water due 


[ hose 


con- 
densation. The formation of mois on 
large machines can be avoided by |. ating 
them with elements fitted in the lower 
parts. 

In bearings with sliding friction, t!. cor- 
rosion of the shaft ends and of the SSeS 
may be caused by electric currents the 
bearings, Because the magnetic pat! not 
perfectly symmetrical, variations o! flux 
arise, causing potential differences the 


system shaft-bearing-pedestal-bearing <)aft. 
Shaft end and brasses act as electro in- 
side the bearing, while oil acts as an clec- 
trolyte. Isolating one of the bearings !rom 
the pedestal will interrupt this circuit, thus 
eliminating danger to the bearing. 

The effect of currents caused by an .|ter- 
nating magnetic flux in the shaft crated 
by certain connections in 3-phase machines 
or the constant magnetization of the shaft 
of some d-c. compound-wound machines is 
similar to that in bearings. These currents 
cannot be interrupted, but the disturbing 
flux can be reduced by putting non-mag- 
netic elements in the system shaft-bearing- 
pedestal. 

Connecting the shaft and casting with 
copper-gauze brush has been found useful. 
Another method of damping parasitic al- 
ternating flux in 3-phase machines is to use 
short-circuit rings on the front of stator 
windings and around the bearing pedestal. 

Corrosion fatigue is of little importance 
in electrical machines. Parts subject to al- 
ternating forces are the shaft and the screws 
of some armatures. While screws are less 
exposed to corrosion, it is advisable to pro- 
tect them by cadmium plating. Damage to 
armature shafts does not occur, while the 
protective paint of the free shaft prevents 
corrosion by damp air. 

Parts that carry the current or are the 
medium of the magnetic circuit require the 
most effective protection against corrosion. 
Synthetic resin varnishes are available that 
offer complete resistance to water, heat, 


METALS AND ALLOYS 

























- 
‘ 
, 


ee 


LENAPE «» DEFENSE 





LENAPE STANDARD PRODUCTS 
SERVE ON MANY FRONTS IN THE 
NATIONAL DEFENSE EFFORT 


a. * * * 
Some of the most active applications 


in basic defense service are shown: 








te 













Elliptical Handhole and Manhole Rings Heavy Manhole saddles with machined cover 
with Pressed Fittings for medium pres- for elevator systems on Aircraft Carriers. 
sure storage or process tanks. 








Seamless Forged Welding Necks for 
Boiler Drums and also Hull Connections 


on Liberty Ships. 


Type SWE Swing Cover Manhole Necks 
for Process Apparatus in manufacture of 
high explosives. 





RED MAN PRODUCTS 


LENAPE HYDRAULIC PRESSING & FORGING CO. 


WEST CHESTER, PENNSYLVANIA 











VINSON SUPPLY CO. JOHN B.ASTELL &CO., INC. HOWARD SUPPLY CO, | ROBERT F. LANIER & CO. HERBERT P. SMITH CO. 
Tulsa, Oklahoma New York, N.Y. Los Angeles, Cal. Houston, Texas Pittsburgh, Penna. 
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acids, alkalies, etc. The most effective 
varnishes are made of phenol and its deriva- 
tives and are oven-dried at 350°-400° F. 
Good insulating varnish for cores must 
adhere well to the sheet, withstand chemical 
influence, not splinter when the sheet is 
punched, and coat evenly in dipping. Cor- 
rosion of windings may arise chiefly from 
destruction of insulation by acids, water, 
vibration, etc., but present-day protective 
varnish is of a very high standard. 
Condensation may be dangerous to wind- 
ings equipped only with normal insulation. 
In high-voltage machines, difference in volt- 
age between the individual coils may give 
rise to glow-discharge which decomposes 
the damp air. Nitric acid formed affects 
the normal insulation. Glow-discharge may 


be countered by painting the windings in- 
side the slots with a conducting varnish. 

Disturbance may be caused by verdigris 
on impregnated windings. It may be due 
also to fungus on the covering of the wire 
after storage in damp air; contact of insula- 
tion with perspiration from armature wind- 
ing or salty grease; leaving impregnated 
coils too long in damp air before oven 
drying; ozone, and, if air is damp, nitrous 
acid produced by discharges in slots of 
high-voltage machines during working; and 
absorption of oxygen by the oil in the 
varnish, copper conductors acting as a 
catalyst. 

Nitric and nitrous acids may be preventea 
by impregnating the windings with organic 
bases such as diphenylamine or its solu- 
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STAINLESS STEEL CASTINGS 


Ce ©) a ot a Re 0/277) 


Heres Help tor You! 


Our facilities for the production of Stainless 
Steel Castings have been enlarged. These 
additional facilities are available NOW for 
Defense orders. 


% DESIGN: Use the specialized experience of our 


engineers. 


They are familiar with 


what can and cannot be done eco- 


nomically. 


% METALLURGY: Consultation and research with a 
highly specialized personnel; pioneers 
in the production of stainless steel 


castings. 


% MELTING: High frequency electric induction fur- 
naces. Castings as large as 2000 Ibs. 
can be poured. 


% HEAT TREATING: Complete heat treating equip- 
ment with oil or water quench. 


% MACHINING: Castings-.can be furnished rough or 
finished, as desired. 


If you have immediate need of Stainless Steel Cast- 
ings for Defense orders, it will pay you to consult us 


at once. 


STAINLESS STEEL DIVISION 


THE DURIRON COMPANY, INC. 
DAYTON, OHIO 





930 


tions. Suitable design, and particularly 
mechanical design of the windings, will 
counteract condensation. 

Brush strands, which are bare, are par- 
ticularly liable to corrosion in atmospheres 
containing hydrogen sulphide. Flexible 
copper straps instead of strands temporarily 
provide greater resistance to corrosion, but 
sulphur makes them hard and brittle after 
a certain period. The best solution is to 
use strands provided with efficient protec- 
tion such as a tin coating. 

Of the light alloys employed in electrical 
machines, the most widely used is the 
aluminum-silicon group, which has great 
corrosion resistance. In cases of combina- 
tions of magnesium alloys with heavy 
metals, possibility of electrolytic corrosion 
must be considered. MS (3) 


3a. Ferrous 


Selection of Hardened Surfaces 


SURFACE HARDENING OF HIGHLY 

STRESSED MacuHine Parts (‘‘Oberflich- 

enharten hochbeanspruchter Maschinen- 

teile) H. Wurecanp. Maschinenbau-Be- 

trieb, Vol. 20, Feb. 1941, pp. 69-71. 
Practical review. 


Besides increasing the wear resistance, 
surface hardening of steel or iron also 
improves its endurance under dynamic 
stress conditions. The specific method of 
hardening is chosen according to the mate. 
rial, stress and distortion condition. 

For carburizing, alloy or carbon stecls 
with less than 0.22% C are recommended. 
For the nitriding process alloy steels are 
used with 0.22 to 0.4% C. Carbon and 
alloy steel with at least 0.3% C are used 
for flame and induction hardening. 

In carburized steel the greatest hardn 
exists at the surface, and it stays nea 
constant umtil the carbon content drops 
toward the interior. The maximum ha 
ness obtained by nitriding is greater aod 
it appears slightly below the very surfa 
The total penetration in nitriding is not » 
deep as in carburizing. The greatest de; 
of hardness can be obtained by flame «: 
induction hardening, although the ma 
mum hardness is usually less. 

If the part is in the heat treated condit: 
to start, too great a depth of case sho 
not be aimed at because there is dang 
of the formation of an annealed zone | 
tween the case and core. For productiv: 
purposes the grinding allowance for cas 
hardened parts should be as small as po 
sible. Nitrided parts should always b: 
either ground or lapped. 

Case hardened parts should not be used 
in places where impact occurs. Holes 
should be drilled before the part is case 
hardened. Interruption of the hardened 
case and transition points in selective 
hardening are danger points under fatigue 
stresses. 

Annealing of carburized parts reduces 
internal strain. Nitrided, flame and induc- 
tion hardened parts are usually not an- 
nealed. Operating temperatures should be 
below 300° F. for carburized parts; for 
higher temperatures nitrided parts are used 
to advantage. 

The quality of the surface before case 
hardening does not have an appreciable in- 
fluence on the endurance. After the treat- 
ment, however, the steels are very sensitive 
to surface scratches, especially the nitrided 
materials. Parts so treated should be care- 
fully protected during transportation and 
assembly. 

If straightening is necessary this should 
be done in sections that are mot case 
hardened. Sometimes special nonhardened 
zones have to be left in order to allow for 
straightening. RPS (3a) 
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REPLACEMENT | 

Replacement of the planes, tanks, trucks, 
guns, ships, and machinery now in produc- 
tion will soon impose a tremendous added 
burden on the Nation’s productive facilities. 
High among the many excellent mate~ials 
able to lighten the replacement load by in- 
suring long service to machinery parts for 
defense and civilian use, stands Nitralloy. 












































































Nitralloy, an alloy steel, when treated by the Nitriding process 
after machining, produces the hardest steel surface known. 


Naturally, Nitralloy, a major defense metal, is 
widely used in planes, tanks, trucks, ships, artil- 
lery—for parts that must resist wear, impact and 
fatigue. Not only are the products of our metal- 
working industry better fitted by Nitralloy to with- 
stand failure, but the very machines and tools with 


which these products are made 






similarly have their useful life span 


lengthened. 


genous medium, such as ammonia 


Thus Nitralloy, by conserving the QRERRCON IO ae COREL CE Cm 


fruits of our labors, stretches our 
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Companies Licensed by The Nitralloy Corporation 


ALLEGHENY LUDLUM STEEL CORP............... WATERVLIET, N. Y. 
SS, oa as eek decsednceeeconel BETHLEHEM, PA. 
CE On bhatencnces > usoesvebebskvnn WARREN, O. 
CRUCIBLE STEEL CO. OF AMERICA............00- NEW YORK, N.Y. 
FURvee-STEMAING STUB COi.s sc is cecccsvccscceees McKEESPORT, PA. 
REPUBLIC STEEL CORPORATION. .........0seeeeeees CLEVELAND, O. 
THE TIMKEN ROLLER BEARING CO.............eeecees CANTON, O. 
VANADIUM-ALLOYS STEEL CO..........ecceeeueee PITTSBURGH, PA. 
PEUAS SHU CS a ib 0a cep bvecdicSisccds WELLAND, ONTARIO 
Operating and Accredited Nitriding Agents 
SOE OUI MO indo c dlnds tlw Co det av ebiee CAMDEN, N. J. 
COMMERCIAL STEEL TREATING CORP.............-- DETROIT, MICH. 
THE LAKESIDE STEEL IMPROVEMENT CO............. CLEVELAND, O. 
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NITRIDING 


is the process of case hardening cer- 
tain alloy steels by means of a nitro- 


resources of steel, fuel, power, transportation, plant 


facilities and personnel. 


Obviously the same properties that made Nitralloy 


a veritable life preserver for defense material, find 


wide application in the normal activities of industry. 


For complete technical details and list of appli- 
cations, write for the Nitralloy Data 
Book—and feel free to consult us 
regarding the best Nitralloy for- 


mula and treatment for any given 


suitable for Nitriding are known as 


NITRALLOY 
THE NITRALLOY CORPORATION | 


purpose. 


A 


NEW YORK, N.Y. 


LINDBERG STEEL TREATING CO... 2... cece ececcenes CHICAGO, ILL. 
LIRBEET CO... wc cc ccccccccsccescvccccces «++++PHILADELPHIA, PA. 
DABT-LAB, INC... ccc cccccccvccccicccvcccvcces PHILADELPHIA, PA. 
NEW ENGLAND METALLURGICAL CORP...........- BOSTON, MASS. 
PITTSBURGH COMMERCIAL HEAT TREATING CO...... PITTSBURGH, PA. 
QUEEN CITY STEEL TREATING CO........eeeeeenees CINCINNATI, O. 
WESLEY STEEL TREATING CO... ... cece eeeecceeee MILWAUKEE, WIS. 


ONTARIO RESEARCH FOUNDATION. .TORONTO, ONTARIO, CANADA 


Manufacturers of Nitralloy Steel Castings 


LEBANON STEEL FOUNDRY. ........cceeecccccceeees LEBANON, PA. 
EMPIRE STEEL CASTINGS CO... 2... cecccccceeeeeeee READING, PA. 
THE MASSILLON STEEL CASTING CO........0000008- MASSILLON, O. 
MILWAUKEE STEEL FOUNDRY CO........---0565- MILWAUKEE, WIS. 
WARMAN STEEL CASTING CO..... cee eececeees LOS ANGELES, CAL. 
@ szz 
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Wear-Resistant Cast Irons 


“Reports ON SpecitaL-Duty Cast IRONs. 
[11—Martensitic Cast lrons.”’ J. G. 
Pearce. Foundry Trade J., Vol. 65, 
Sept. 4, 1941, pp. 158, 154. Review. 


Martensitic cast irons have been de- 
veloped in recent years to take advantage 
of the resistance to wear, erosion, and 
abrasion associated with the martensitic 
structure, and they are applied in engineer- 
ing accordingly. Martensitic cast irons may 
be produced by heat treatment of an ordi- 
nary engineering (pearlitic iron,) or they 
may be specially produced and so treated 
that either of 2 varieties can be obtained. 


In one such variety the eutectic filling 
surrounding the primary grains is allowed 


to solidify white (cementitic), and in the 
other it is allowed to solidify gray 
(graphitic). The “gray’’ variety can be 
made martensitic in the condition as cast, 
or, alternatively, a martensitic structure can 
be produced in it by suitable heat-treatment. 

While a great deal of experimental work 
has been done on the production of the less 
hard, or gray, variety of martensitic iron, 
the greater industrial need has been for 
the harder variety, and it is for this type 
that the bulk of the information recorded 
is available. This type has various trade 
names, perhaps the best known of which is 
“Ni-hard.”’ 

The chief feature of the Ni-hard compo- 
sition is about 4.5% Ni and 1.5% Cr; the 
other elements resemble those in chill-cast 


TANS is STI Cl the 


a domestic-mined metal, 
makes possible continued production 
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for many civilian needs. 


INDIUM alloyed with nonferrous metals, or plated and diffused 
by our patented processes, provides a continuous bright surface 
with great resistance to wear, fatigue corrosion, friction, stress, 
abrasion, and tarnish. INDIUM, in small quantities, increases 
tensile strength and is recommended for machined-to-size articles. 


These properties are of opportune value to Industry now. 


INDIUM, easy to handle in plating and alloying, can be accurately 
controlled by our patented processes for standardized results. 


Ample supply and prompt deliveries of this commercially priced, 
domestic-mined metal prevent production stoppages. 


Such leaders as White Motors and Cummins Diesel Engines are 
among our many satisfied and enthusiastic users. 


Write now for specific information pertinent to your 


problems. 
T HE 


Research and Development Office 
60 East 42nd Street. N. Y. C 
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INDIUM CORPORATION OF AMERICA 


Sales Office and Laboratory 
BOS Watson Place, Utica, N. Y 








irons, silicon being relatively low. Fo, 
the highest hardness, the carbon content 
is raised to a maximum, and for the high- 
est strength it is lowered to a minimum: 
in general carbon and silicon contents are 
higher in small castings. 

Ni-hard irons are not usually employed 
for their resistance to corrosion or heat 
but for their resistance to wear, erosion, 
and abrasion. They offer no increase in 
ductility or elongation over the ordinary 
engineering gray irons. AIK (3a) 


are 


Brake Drums and Linings 


“Errect oF ROUGHNESS oF Cast-IRON 
Brake DrumMs IN Wear Tests of 
Brake Linincs.” Rotita H. Taytor & 
Witt1AmM L. Hort. J. Research Nat! 
Bur. Standards, Vol. 27, Oct. 1941, 


pp. 395-404, Research. 


Five representative types of commercial 
brake linings were tested against centrifused 
cast-iron brake drums having widely dif. 
ferent values of roughness. 

It was found that (1) the rate of wear 
of brake lining is an increasing function 
of the initial roughness of the drum, (2) 
the actual wear characteristics of a given 
lining are a function of the character of the 
surface of the drum and of the type and 
quality of the lining, (3) the roughness of 
the drums, in general, has a greater effect 
on the wear of woven linings than on the 
wear of molded linings, and (4) the rate 
of wear of brake linings tested against 
relatively smooth drums becomes practically 
constant after the first few hundred stops 


For relative wear tests a drum of speci- 
fied type and finish, having a roughness of 
not more than 15 microinches root an 


square is recommended. The effect of the 
roughness of brake drums in service is 
probably similar to that obtained on the 
testing machine but less in magnitude. The 
coefhicient of friction appears to be slightly 
lower the rougher the drum, but for all 
practical purposes the effect of roug!iness 
on the coefficient of friction may be ne- 
glected. WAT (3a) 


3b. Non-Ferrous 


Glass for Aluminum in Recorders 


“RESEARCH BEATS THE P*RIORITIES.’’ 

J. LeBev. Electronics, Vol. 14, O 

1941, pp. 27-30, 78-83. Descriptive S: 
vey. 


The search for a material to replace a! um- 
inum, now unavailable, for recording «!scs 
has resulted in the development of a su- 
perior professional material for the purpos« 
Glass is the new substitute. 

The professional record user wants a base 
material with extreme flatness and a per- 
fectly smooth surface. Early in 1939 the 
search for a new base material for he 
sional instantaneous recordings was begun. 
There followed tests with cardboard, hard 
fibre, other pressed boards, and synthetic 
resin plastics. None of these proved satis- 
factory, and the tests were shifted to the 
more likely usable metals for a base ma- 
terial. 

Zinc, zinc alloys, copper, copper alloys, 
and steel were tried. Zinc and steel were 
found to be the best of the metals. How- 
ever, about this time zinc became scarce an@ 
had to be eliminated. Only steel was left, 
and this was not entirely satisfactory to the 
most critical users. 

From previous experiments, it was known 
that glass, when made by the right process, 
has a very flat and flawless surface, so 
glass was the material adopted. The prob- 
lems encountered were numerous. First was 
the question of thickness. Durability and 
correct thickness to fit existing machines had 
to be considered. It was found that a base 
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CALLITE 


help speed 


production 





FINE WIRES 











and uniform temper speeds production. 
Callite fine wire is dependably uniform. Even 
in sizes as small as .001 , Callite wire meets 
the most exacting demands in temper, toler- 
ance and finish. 

Production delays are especially costly 
today. Don’t let questionable wire perform- 
ance jeopardize your production schedule. 
Get fine wire with dependable characteristics 
insured by years of wire drawing experience. 
There is a grade of Callite quality wire suit- 
able for every type of application. Consulta- 
tion on troublesome wire problems is invited. 

CALLITE TUNGSTEN CORPORATION 


546 39TH STREET + UNION CITY, NEW JERSEY 
branch offices: Chicago, lll. — Cleveland, O. 





Ft WIRE drawn to close tolerance 
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CALLITE FINE WIRE 
is furnished in these 
metals and alloys 


Aluminum Nickel alloys 
Beryllium- Brush wire 
copper ° 
aa Monel 
Stainless steel . 
‘ Brass — 
Phosphor- all grades 
bronze . 

" Commercial 
Silver bronze 
Silver bullion Nickel-silver 
wire alloys 


Special alloys 


Callite’s engineering staff is at your 
service for developinens and research 
on your specific problems. Whatever 
your needs, investigate Callite fine 
wires today. 
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thicker than about 0.065 in. produced a 
record of excessive thickness. 

Other problems, such as cutting and drill. 
ing, and the matter of surface cleanliness 
to insure a good adhesion of the lacquer all 
had to be solved. 

Finally, the shortage of brass and kindred 
metal required the adoption of a substitute 
for the center circle of the recording disc. 
It was found possible to devise a special 
non-metallic bushing with a punched center 
hole. 

Recording engineers have found that the 
glass base discs sound better and clearer, 
possibly due to the better internal damping 
of vitreous material. The problem of 
packing, shipping and handling the more 
fragile glass base discs has been solved so 
that now it appears as though glass has 
become the permanent substitute. HRC (3b) 


Fatigue of Magnesium Alloys 


FATIGUE PROPERTIES OF MAGNESIUM 
Attoys (‘‘Dauerfestigkeitseigenschaften 
der Magnesiumlegierungen”) W. Bucn- 
MANN. JZ. Ver. deut. Ing., Vol. 85, 
Jan. 4, 1941, pp. 15-20. Research. 


The fatigue behavior of magnesium al- 
loys at about 600 million load oscillations 
lies between that of the soft steels and of 
aluminum alloys of the same strength. The 
bending fatigue strength and notch-sensi- 
tivity of commercial magnesium alloys are 
given in a table. 

The magnesium casting alloys have fairly 
low notch sensitivity values, so low in fact 
that they are even more sensitive than alumi- 
num alloys. The notch-sensitivity of mag- 
nesium casting alloys is the least for those 
of homogeneous structure. The wrought 
magnesium alloys show the same _ sensi- 
tivity values as the hardenable alum 
copper-magnesium alloys. 

The numerical values of bending fatigue 
strength decrease with increasing scction 
in all materials. The ratio of pusl)-pull 
fatigue strength to bending fatigue strength 
was found, for rods of 0.30 in. dian), to 
be about 0.63 in wrought alloys, and 0.48- 
0.63 in the cast alloys; the aluminum- 
copper-magnesium and aluminum-mag:icsi- 
um wrought alloys showed the same io 
as the magnesium wrought alloys. 1s 
ratio seems decidedly low, as if the 
pull tests were not quite axially loaded. 
True axial loading without bending is ‘ery 
difficult to attain in push-pull fatigue icsts. 
—H. F. M.} 

Torsion and bending fatigue strength 
were in a ratio of 0.55-0.60 in casting 
alloys and 0.45-0.60 in wrought alloys. 
Surface quality has a very decided effect; 
fine surface cracks in the casting skin, roll 
skin, pickled or filed surfaces, etc. reduce 
fatigue strength well below the figures for 
polished surface. Ha (4b) 


The 


Beryllium and its Applications 


“BeRYLLIUM—ITs PRESENT FIELD AND 

PossisLe Future Appwications.” Lovis 

L. Storr (Beryllium Corp. of America) 

Steel, Vol. 109, Oct. 27, 1941, pp. 62, 
64, 92-93. Review. 


Beryllium is very light (sp. gr., 1.8) 
and its calculated modulus of elasticity 1s 
about 30% higher than that of steel; 
its electrical conductivity is about 1/12 that 
of copper; the melting point of the metal 
is 2350° F.; and its thermal expansion lies 
near that of iron. The hardness varies 
with the purity of the metal, being 120- 
140 Brinell for 99.8-99.9% pure metal. 
It is non-magnetic and has a great affinity 
for oxygen, nitrogen, silicon and carbon. 
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ITS INHERENTLY FINER GRAIN 
MAKES ALL THE DIFFERENCE 
Ge F4.% 





In applications such as demolition bombs, N-A-X HIGH In hundreds of exacting applications, N-A-X HIGH 
TENSILE is ideal, for it meets the exacting specifications TENSILE has proved without question that it is a really 
set up for this important defense material. This superior low superior low alloy steel. In parts or products that must 
alloy steel possesses outstanding impact properties—an item operate in all kinds of weather, over undeveloped terrain, the 
of particular importance in applications of this sort. impact and fatigue resistance of N-A-X HIGH TENSILE 
N-A-X HIGH TENSILE has other important properties, has given equipment longer life with lower upkeep cost. 
too, that permit the fabricator to form these bombs with Great Lakes engineers, who have experience covering 
speed and ease. This superior low alloy steel works well in N-A-X HIGH TENSILE in all types of applications, will be 
i all phases of manufacture, and its outstanding ductility and glad to assist you in the use of this outstanding low alloy 
forging properties combined with excellent welding charac- steel. Telephone, wire or write for one of these engineers 
teristics make for low-cost fabrication. today. No cost or obligation. 





LIST OF PRODUCTS 


Hot Rolled Strip (down to 1 inch wide) . . . Hot Rolled Strip Sheets (up tog1 inches wide) . . . Spring Steel (carbon and alloy)... Merchant 
Bars ... Forging Bars... Automobile Bumper Sections... Bar Mill Sections... N-A-X HIGH TENSILE Bars, Shapes, Sheets, 
Billets ... Sheet Bars .. . Hot and Cold Rolled Sheets . . . Michigan Metal for Vitreous Enameling ... Deep Drawing Quality (in all 
grades, widths up to g1 inches) . . . Stran-Steel Metal Framing for Residential and Commercial Construction. 


GREAT LAKES STEEL CORPORATION—DETROIT, MICHIGAN 


Sales Offices in Principal Cities 


NATIONAL STEEL CORPORATION 


Executive Offices, Pittsburgh, Pa. 
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CASTINGS + FORGINGS+ WELDLESS RINGS+ WROUGHT STEEL WHEELS 





Breakdowns, delays and frequent replace- 
ments are expensive. Dependable forgings that will 
minimize these troubles and give the utmost in service 
are a real economy. These are the forgings that 
Standard offers you. 


The high quality and dependability of Standard’'s 
forgings are the result of years of experience. Standard’s 
expert engineering starts with the selection of raw 
materials for its own open-hearth furnaces. It embraces 
the supervision of every step in manufacture. 


Are you taking advantage of the dependability and 
economy of Standard’s forgings? 
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ARD STEEL WORKS 


Dependable Forgings 








The commercial applications of the pure 
metal are limited principally to industrial 
X-ray tubes. Commercially prepared meta] 
of 99.5% purity appears to lack sufficient 
malleability for structural purposes. 

Alloys of beryllium with aluminum and 
magnesium still are very much in the labor: 
tory stage. While beryllium-aluminum 
alloys containing as much as 70% Be have 
high tensile strengths, they are described 
as too brittle and too expensive. There 
may be possible uses of beryllium as 4 
stiffener of aluminum or its alloys when 
the application warrants the high cost. 


Of the 5 different compositions of beryl- 
lium-copper commonly sold, about g0% 
of the alloy consumed at present contains 
about 2% Be. This small addition enables 
the copper to be hardened by cold work and 
heat treatment to more than 6 times its 
normal annealed strength. Beryllium-copper 
wire has been drawn to a tensile strength 
of 220,000 Ibs./in.* 

Addition of about 0.25% of other ele. 
ments, principally cobalt, to the 2% Be 
alloy improves the properties for certain 
uses. Such alloys have high electrical con- 
ductivity, tensile properties and hardness, 
They can be formed in relatively soft 
temper, and then be given high spring 
properties by a simple one-step, low-tem- 
perature heat treatment. 

Thus, wire for helical springs has been 
furnished at tensile strengths of 90,000- 
120,000 Ibs./in.? Subsequent age harden- 
ing increases the tensile strength to 180,- 
000-220,000 Ibs./in.’ 

Where subsequent heat treatment can- 
not be given, a wire has been developed 
containing 1.8-2% Be, 0.2% Co, and the 
balance copper. It is given a special precipi- 
tation hardening treatment instead o! the 
last anneal, and then is cold drawn to final 
gage. Its tensile strength is 175,000. :00,- 
000 Ibs./in.? as-received and its endu:.nce 
limit is very high. A 1-in. bar stock of 
a copper alloy containing 1.8% Bec and 
0.13% Co, cold drawn 40%, and heat 
treated 3 hrs. at 700° F., had 158,000 '>s./ 
in.’ tensile strength, 20% elongation 2 


in., 29% reduction in area, 33 Roc! vell 
C hardness. 

An alloy containing 0.45% Be, Ne 
Co and balance copper has possible ses 
where heat conductivity is a factor or 
where resistance to heat checking ler 


frictional contact with materials used for 
brake blocks or clutch facings is desir. ble. 

Beryllium-nickel is not yet available com- 
mercially in the United States, but it has 
been produced successfully in Europe. Sirip 
containing 1.8-2% Be and balance nickel, 
heat treated after cold rolling to 50% re- 
duction, had 270,000 Ibs./in? tensile 
strength, 238,000 lbs./in.? yield point, 27,- 
000,000 Ibs./in.2 Young's modulus, 8.8% 
elongation in 2 in., and 480 Brinell hard- 
ness. The use of highly stressed thin sec- 
tions of this material offers possibilities 
of obtaining weight savings. 

The most numerous applications of 
beryllium-copper alloys have been for vari- 
ous types of springs, clips, electrical con- 
tacts, diaphragms, and similar articles. In 
addition, the good resistance to wear and 
shock and the compressive strength of 
beryllium-copper are increasing its appli- 
cations where these factors are the primary 
considerations in selecting material—for ex- 
ample, in machines and engines for heavily 
loaded bushings in contact with a hardened 
steel shaft where action is eccentric or re- 
ciprocating; valve seats and tappet rollers; 
resistance welding electrodes; cam stops; 
and switch lever and latch on indexing 
mechanism of an automatic screw-machine. 
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MATERIALS 
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“ENGINEERING REVIEW ISSUE” 


A comprehensive, up-to-the-minute and authoritative 
array of 25 fact-full articles on 1941’s engineering 
and metallurgical developments in the production and 
processing of metals and the design and fabrication 
of metal products. 


There will be something of direct utility or interest 
for every metallurgical engineer, whether specially 
concerned with individual processes, with specific 
defense products or with the material-shortage prob- 
lems of general engineering design. 


It will be the only fully informative metallurgical 
engineering review of 1941 that will reach your desk. 
Don’t miss it! 
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‘Aluminum alloy melting pots of 
ABSCO Meehanite. Capacities up 
to 1,000 Ibs. 


Crean cut in appearance and 
outstanding in performance, these 
MEEHANITE melting pots are engi- 
neered for the job they have to do. 
ABSCO MEEHANITE CASTINGS de- 
liver the qualities you want because 
the right combination of physical prop- 
erties is pre-determined and every 
manufacturing step is under positive 
processing control. 





Write for a Meehanite Specification Wheel Chart 


and full information on 
Meehanite for Heat-Re- | 
sisting, Wear- Resisting, | 
Corrosion-Resisting or 
General Engineering pur- 
poses. 


Bring us your problems 


THE AMERICAN BRAKE SHOE 
AND FOUNDRY COMPANY 
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Physical and Mechanical Property Testing and In- 
spection. Routine Control and Instrumentation. X-ray 
and Magnetic Inspection. Spectrographic and Photo- 
elastic Analysis. Corrosion- and Wear-Testing. Ex- 
amination of Coatings, Surface Measurements. Metal- 
lographic Structure and Constitution. 


Magnetic Testing 


““Macnetic Testinc.” J. Seirert (Bab 

cock & Wilcox Co.) J/ron Age, Vol. 

148, Oct. 9, 1941, pp. 64-73. Investi- 
gation. 


The characteristics of 5 magnetic powders 
are investigated by the dry method. This 


method consists of dusting a dry powder of 
high magnetic permeability upon a previ- 
ously magnetized area. The following 
qualities were considered: (1) Distinctness, 
(2) adherence, and (3) depth effect. 

The powders studied included: (a) gray 
Magnaflux; (b) E & E Magnaflux crack 








Model Q-7. Heavy duty wire tester 
with capacity 2,000 lbs, Other models 
4 gr. to 1,000 Ibs, 








IN THE DEFENSE PROGRAM, “SCOTT 
TESTERS HAVE A BASIC FUNCTION 


“Scott Testers provide tensile test data in 
a form approved by Bureaus, Societies 
and Industry Groups everywhere. Their 
great flexibility—from 4 grams to 2,000 
lbs.—-makes them especially useful for 
testing many types of wire and metal 
strip. In purchasing, research and pro- 
duction control, Scott Testers save you 
time and money. 


ktm —~ 
Registered Wagdia'hs Trademark 


HENRY L. SCOTT CO. 


Providence, R. |. 


Dealt Jesters — Btandard of the Washd 
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detector; (c) magnetite (250 mesh) ; (d) 
plastic iron powder (100 mesh) ; and (e) 
Smooth-On “iron cement.” A 14 x LY 
in. test plate was used with a tapered weld 
groove starting at the top surface at one 
end and increasing in depth to thickness 
of the plate at the other end. 

The results showed that powders (a) 
(b) and (d) give better results as to 
distinctness and adherence than powders 
(c) and (e). Further tests were designed 
to determine the effect of separation of the 
crack faces and the depth of crack below 
the surface upon test methods. Powders 
(a), (b) and (d) show the maximum 
depth effect, revealing sub-surface cracks 
of 0.313 in. 

The results showed that powders (a) 
(b) and (d) display the best character. 
istics. Powders (c) and (e) are particy- 
larly deficient in distinctness and also do 
not show the same adherence and depth 
effect as the other 3 powders. 

For inspection of surface cracks and in 
general all weld inspection, the best values 
to use are from 350 to 700 amps. As the 
defect becomes larger, it is harder to locate 
if its depth below the surface increases, 
particularly if it is more than 214 in. be- 
low the surface. VSP (4) 


Radiography of Magnesium Castings 


EXPERIENCE WITH X-RAY TESTING 0} 
MAGNESIUM CASTINGS FOR OPERATIN«: 
CONTROL AND ACCEPTANCE’ TESTIN: 
(“‘Erfahrung mit der Réntgendurch 
strahlung von Magnesiumguss 
Betriebskontrolle und Abnahme’’) A. 
F. Goreperitz. Giesserei, Vol. 28, M 
16, 1941, pp. 217-224. Descriptive 


Although X-ray examination of alumi- 
num and aluminum alloys are made as a 


routine practice, radiography as applicd to 
magnesium castings has not given as satis- 
factory results. Segregations, blisters, holes 
and pipes can be as easily detected .s in 


aluminum, but the salt inclusions often 
found in magnesium castings offer only 
light contrast in the X-ray picture, as ‘heir 
density is about the same as that of :nag- 
nesium. 

Attempts were made to find a satisfactory 
practice and set-up for routine opera! ions 
—both visual and photographic. The re- 
sults, based on study of different intens ies 
(voltages) of the X-ray tubes, focal di 
tances and shapes of the X-ray source, in- 
dicate that improvement is definitely 
sible. 

For example, better results can be 
tained with a soft (low voltage) source. 
Also, a point-like source gives sharper 
pictures than a larger source. Large <is- 
tances, about 3-4 ft. for visual inspection 
(on a screen) or 6-10 ft. for photography, 
are preferable. Ha (4) 


Testing Spot Welds 


‘“‘MetHops oF Testinc Spot WeELtps.” 

R. E. Bowman (War Dept., Air Corps) 

Am. Welding Soc., Paper, Oct. 1941 
meeting. Descriptive review. 


| 


ve 


The policy of the Materiel division with 
respect to the inspection of spot welds is 
to specify results rather than methods ot 
equipment to be employed. The inspection 
of spot welds is accomplished by tests on 
single spot lap welds and by radiographic 
and metallographic examination. Require- 
ments have been established for the strength 
of the single spot lap weld and also for 
the soundness of the spot weld. 

The twist test and the U tension test 
have been useful in determining the rela- 
tive ductility of spot welds in different al- 
loys. In the tests of spot welds in alumi- 
num alloys, some degree of correlation was 
found between the twist test and the U 
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“ROCKWELL” Motorized Hardness Testers are made 


either for Normal or “Superficial” testing. 


733 East 143 St. 
New York 
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tension test. 
termined only approximately with these 
tests. 

In the twist test, the failure does not 


The ductility can be de- 


always occur in the weld metal. In some 
tests, the failure will occur in the base 
metal surrounding the spot weld. The re- 
sult in the U tension test is affected by 
the amount of bending that occurs when 
the spot weld is tested. 

The corrosion resistance of the spot 
welds is compared by exposing spot welded 
panels on the racks in tidewater. In this 
test, the panels are alternately immersed 
in the salt water during the high tides and 
exposed to the atmosphere during low. 
The length of exposure is usually from 6 
months to 1 year. After exposure, the spot 
welds are examined visually or tested to de- 
termine the loss in strength. 

The results of tests on spot welded fa- 
tigue specimens are not considered satis- 
factory since they did not furnish any in- 
formation on the extent to which spot 
welding can be used in aircraft. The most 
successful procedure has been to conduct 
static, vibration and service tests on spot 
welded parts of airplanes. (4) 


Impact Test Specimens 
A Composite 


Dissatisfaction with the use on brittle 
steels of the international standard Charpy 
specimen has led the Swedes, among others, 
to investigate specimen modifications that 
might be more satisfactory. Two papers 
in a recent issue of Jernkontorets Annaler 
present some thought - provoking though 
somewhat inconclusive results. 

A new specimen for the impact test is 


described by AXEL WAHLSTEEN (Under- 
sékningar av en ny provstavsform fér slag- 
prov,” Jernkontorets Ann., Vol. 125, No. 6, 
1941, pp. 217-248). The purpose of the 
investigation was to determine if a test 
specimen with incomplete key hole notch 
(drilled but not slotted) would prove more 
satisfactory for brittle steels than the I. S. A. 
Charpy specimen, without any intention of 
using it for steels of higher impact strength. 

Nine different test specimens were used 
in the investigation, each 55 mm. long 
and 10 mm. square. Holes of 3, 4 and 5 
mm. diam. were used. The individual 
specimens were designated by 3-digit 
numerals as follows: 631, 541, 451, 532, 
442, 352, 433, 343 and 253. 

In this designation, the first figure de- 
notes the distance from the impact sur- 
face to the periphery of the hole, the sec- 
ond figure the diam. of the hole, and the 
third figure the distance from the periphery 
of the hole to the surface opposite to the 
impact surface. (The sum of the 3 figures 
is thus always 10). Specimen 631, there- 
fore, has a 3 mm. hole placed 6 mm. from 
the impact surface and 1 mm. from the 
opposite surface. 

The tests were carried out at room tem- 
perature (68° F.) with a 30 kg. Charpy 
pendulum hammer. Specimen 451 showed 
the smallest variations in the results ob- 
tained, and was distinctly superior to the 
Charpy specimen, in the case of steels with 
low impact strengths. Specimens 631, 541, 
451, and 532 proved superior to the 
Charpy specimen, except at high impact 
values. 

As a general conclusion, it may be stated 
that the new specimens showed less varia- 
tions than the Charpy specimen in all 
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The Jarrett Technique of 
preparing Metallurgical 
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ranges, that all gave better results tor 
brittle steels, and that some even proved 
equally satisfactory for medium tough 
steels. Specimens 631 and 541 are recom- 
mended as the best, and of these two, No. 
631 seemed to have a slight advantage. 

Comparative tests between specimen 532 
and the Charpy specimen were also carried 
out between 400° F. and —40° F. Very 
little difference was found in the two 
cases. One difference was that the transj- 
tion from tough to brittle fracture shifted 
to lower temperatures for specimen 532. 

Another approach is the use of the tensile 
impact test with a notched specimen of 
suitable shape. K. G. OLSSON (Slag. 
strackprovet och dess anvindningsmdjlig- 
heter,”’ Ibid., pp. 249-274) presents a re- 
view of the current status of the tensile im- 
pact test, the tensile test, and the impact 
test. 

It was found that the unnotched speci- 
mens gave very poor distinction between 
tough and brittle steels. Notched speci- 
mens of suitable shape gave good results 
in this respect, and proved more satisfac. 
tory than specimen 532 developed by Wahl- 
steen [and described above}. 

The notched specimen selected was 12.5 
mm. long between shoulders, 7 mm. diam., 
with a 1 mm. deep notch, 60 deg., run- 
ning all around the specimens. The 
shoulders were 14 mm. diam. and 6 mm. 
long, and the ends beyond the shoulders 
10 mm. diam. and the ends beyond the 
shoulders 10 mm. diam. and 15 mm. long. 
The unnotched specimen was of similar 
design, except that the central unnotched 
section was 5 mm, diam. BHS (4) 


New Smoothness Tester 


“A REFLECTOMETER FOR MEASURING T 

SMOOTHNESS OF METAL SuRFACEs.” Bi 

NARD Friep. Eng. Exp. Sta. News, Ol 

State Univ., Vol. 13, Oct. 1941, 
10-14. Descriptive. 


Most instruments for measuring the 
smoothness of metal surfaces are desiened 
to measure a particular parameter of 


smoothness. Optical measurements o! the 
reflection characteristics of metal suri .ces 
tend to give a more or less average effe.' of 
all the various factors that: contribut: to 
roughness. A modified form of the inte- 
grating sphere type reflectometer was built 


to measure surface quality in terms of re- 
flection properties. 

In the usual sphere type reflectom<ter, 
the sample forms a relatively small portion 
of the wall of a hollow sphere. The in- 
terior of the sphere is coated with a good 
diffusing material. A narrow beam of light, 
projected into the sphere, illuminates di- 
rectly a small spot on the wall. The first 
reflected light from the wall is screened 
from the sample and the photocell, which is 
the measuring unit. Assuming the sphere 
wall to be a perfect diffusor, any one cle- 
ment of the sphere illuminates all other ele- 
ments equally. Thus, relative arnounts of 
reflected light are measured. 

The modification of this particular in- 
strument consists in providing means for 
either retaining or rejecting the light, which 
is specularly reflected from surface of the 
specimen. Hence, the instrument will meas- 
ure in one case the total light, Ir, reflected 
by the specimen and in the other the dif- 
fused light, Iu, reflected by the specimen. 
The specularly reflected light, I., is equal 
to the difference of the two measurements. 
The smoothness of the surface will be given 
as follows: 

Smoothness = k — 
It 

The apparatus is simple, easy to operate, 

and only two readings are mecessary to 


specify the surface. HRC (4) 


METALS AND ALLOYS 




















- 


Photograph courtesy of Crane Co. 


In the RADIUM RADIOGRAPHY set-up shown above, simultaneous 
exposures are being made with one radium capsule to 56 parts. 


RADIUM RADIOGRAPHY provides: 


e An inexpensive means for non-destructive e A constant value, spontaneous, radiant 
sub-surface inspection energy source which is completely port- 
e A simple operating technique which re- able 
quires no additional technical personnel 
and needs no supervision during ex- e No expensive accessory equipment is 
posure time necessary 


Radium Capsules of Various Unit Strengths in Duralumin Holders May be 
Rented at New Low Rates Which Include Full Coverage Insurance Against 
Loss. Radium May Also be Purchased. 


Heavy Lead Storage Containers and Slide Rule Exposure Calculators are 
Supplied with the Radium at No Additional Cost. 


RADIUM CHEMICAL COMPANY, INC. 


970 Lexington Ave., New York Marshall Field Annex Bldg., Chicago 
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Mechanical Testing and Inspection 


[HE TESTING AND INSPECTION OF EN- 
HINEERING MATERIALS. By Harmer E. 
Davis, George E. Troxell & Clement T. 
Viskocil, Published by McGraw-Hill Book 
Co., Inc., New York, 1941. Cloth, 7% x 
OY, in., 372 pages, lithoprinted. Price 
$3.50. 


The title page of this book states that 
it is a preliminary edition for use in en- 
gineering defense training courses. It 
should be of great value to young engineers 

and to old ones as well—who are enter- 
ing the greatly expanded field of inspecting 
and testing materials for use in the various 
projects of the National Defense Program. 
The book deals with the mechanical test- 
ing and inspection of materials, with notes 
on certain magnetic and electrical methods 
used in determining mechanical properties 
and defects. 

It is especially noteworthy in the em- 
phasis placed throughout its pages on the 
significance of test results and inspection 
practices. The following quotations, taken 
from the highly valuable opening chapter, 
illustrate this feature: 

“The ideal test should be meaningful, reliable, 
reproducible, of known precision, and econom- 
ical. The selection of a procedure should he 
controlled by the significance of the test, guided 
by economy of effort, and influenced by a sense 
f proportion.” 

“An experiment or test is unfinished until 

is summarized, checked and interpreted.” 

In this book are discussed the important 
phases of mechanical testing:—General 
features of mechanical testing, testing ma- 
chines, strain-measuring apparatus, gages, 
tension, compression, shear, torsion and 
bending tests, tests for ductility, hardness 
tests of various kinds, impact tests, fatigue 
tests and creep tests, and non-destructive 
tests. Emphasis is placed on the necessity 
for training and experience before reliable 
results can be obtained with delicate ap- 
paratus, and discussion of both simple and 
elaborate test methods is given, with evalua- 
tion of different methods for different prob- 
lems in testing. 
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A chapter on Analysis and Presentation 
of Data gives an introduction to the quanti- 
tative interpretation of precision and errors. 
This should be one of the most valuable 
chapters in the book, especially for en- 
gineers interested in the use of test data 
as a basis for design. In this connection 
it may be noted that the book distinguishes 
between the significance of tests for ac- 
ceptance of material and of tests to obtain 
fundamental constants of strength or stiff- 
ness for design. The distinction between 
testing and inspection is also made in this 
book, although it is acknowledged that 
these two fields often overlap. 

Part II of the book gives detailed in- 
structions for 21 different tests. An ap- 
pendix giving a summary of average prop- 
erties of materials is of value, especially if 
it is recognized that the tabular values of 
strength are averages, and that a consider- 
able range of variation must be expected 
in practice. A second appendix giving sev- 
eral hundred references opens the door to 
further information for any testing engineers 
—young or old—who have the ambition 
and the energy to seek it. 

“Testing and Inspection of Engineering 
Materials” is a most timely book. 

—H. F. Moore 


TRUE STEEL. By C. Borth. Published by 
Bobbs-Merrill Co., Indianapolis, Ind., 1941. 
Cloth, 6 x 8Y> in., 319 pages. Price $3.00. 


This is Mr. Borth’s story of G. M. 
Verity and The American Rolling Mill Co. 
It is a story of a man and a company whose 
initial assets—the proverbial shoe string, 
in comparison with the industrial giants of 
the day—were developed with vision and 
sound technological execution to produce 
the powerful organization that Armco is 
today. 

Over these years, Armco has to its credit 
important developments in steel making 
and has seen its continuous process for 
rolling strip become the dominant factor 
in peace time production of flat stock for 
auto bodies, refrigerators, stoves, and the 
like, and in the military production of :m- 


portant sinews of war. In the driver's 
seat was Mr. Verity, ever on the alert for 
new ideas with which to build up his 
organization. It is of interest to tech- 
nical men that he looked not to compet, 
tors to copy and thus to keep abreast of 
the times, but always sought new markets 
or better methods and improved products. 
Having spotted a promising idea, it was 
then up to the technical departments to 
carry out the details. 

An attribute of a great leader is that 
of being able to select good men and keep 
them productively at work. In this Mr. 
Verity showed genius, as is exemplified by 
the author's vivid picture of the struggles 
with production and development work. 
The development of “Armco Ingot Iron” 
of 99.84% purity was an outstanding 
achievement. 

Details of these and other technological 
developments are recorded but particular 
emphasis is placed on the theme first stated 
in 1905—“Someday we'll be making sheets 
in long strips like they make paper.” For 
years this idea of continuous-rolling sheet 
was considered: dreams dreamed, plans laid, 
money appropriated,—and actual work 
postponed. 

In the nineteen-twenties the Ashland 
plant was acquired and soon thereafter 
actual development work started in earnest 
The appropriations were so large that even 
at that late date the future of the con 
pany was placed in jeopardy and the e» 
periments simply had to succeed. Th 
ultimate success of this venture is histor; 
and in later years every major steel pr 
ducer has installed continuous mills with 
electric drive for the production of sh 
and strip. 

The social implications of Mr. Verity’: 
work are the really dominant theme of 
the book. It was his attitude toward |! 
workmen and fellowmen and his practi 
philanthropy that rates his hero as “ti 
steel’ in Borth’s eyes. In spiritual vali 
he rounded out his contribution by seeing ¢ 
it that his people had recreation cent: 
playgrounds, athletic fields, parks, concert 
and even well-built homes. The greate 
value of the book is as a lesson in person 
relations. 

The technical reader should take thi: 
book as an historical biography and b 
prepared to overlook a few slips in factu 
accuracy. They have no important bearing 
on the main theme and none at all on the 
rating of Mr. Verity and his associates as 
“true steel.” 





— §, L. Hoy! 


Copper in Iron and Steel 


CopPpER IN TECHNICAL IRON (Kupfer in 
technischen Eisen). By Heinrich Corneli- 
us. Published by Julius Springer, Berlin, 
1940. Cloth, 6Y x 9% in., 225 pages. 
Price 28.50 RM. 


The author, familiar to many through his 
numerous contributions to various Ger- 
man technical publications, does a credi- 
table job of compiling the literature on the 
use of copper in iron and steel. 

The book covers the use of copper in 
wrought steels, cast steels, cast iron, and 
malleable iron. The portion on steel is 
fairly comprehensive; however, one might 
wish to see the section on high-alloy cor- 
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Out off Joeayy 


BETTER 
REPUBLIC STEELS 
FOR TOMORROW! 


Bombers must fly higher and farther — 
pursuit planes faster. Guns must with- 
stand more rapid fire. Tanks must be 
more dependable in swift maneuver — 
battleships better protected. 


Demands like these call for the finest 
steels ever produced—for new steels, im- 
ps »ved steels—in tremendous quantities. 


ticipating this need, Republic — 

-ady the world’s largest producer of 

yy and stainless steels—has jumped 

electric furnace capacity in the last 
two years from 146,000 to 720,000 tons a 
yerr. Right now, Republic is increasing 
its plate capacity to 600,000 tons a year 
—« rise of 58%. Annual pig iron capac- 
it, will be increased 36% —to 6,620,000 
tons. A new armor plate plant already 
is in active production. And Republic 
research, famous for its achievements, 
has been greatly intensified. 


When a peace-time tomorrow arrives, 
the steels which enable us to build faster 
warplanes, stronger tanks, guns and 
battleships will mean safer, swifter 
transport and private airplanes — finer 
automobiles, trucks, railroad trains and 
machinery — even better washing 
machines, refrigerators, stoves and thou- 
sands of other products in which steel 
makes life more livable, more comfort- 
able, more enjoyable. 


And when that tomorrow comes, Repub- 
lic will be ready to produce these steels 


in quantities sufficient for everyone. 


REPUBLIC STEEL CORPORATION 


General Offices: Cleveland, Ohio 


Berger Manufacturing Division 
Culvert Division 
Niles Steel Products Division 
Steel and Tubes Division 
Union Drawn Steel Division 
Truscon Steel Company 

















Anticipating the growing need for electric furnace steels, 
Republic has increased its electric furnace capacity approx- 
imately 500% in the last two years. 


IN 1939 IN 1941 
146,000 TONS 720,000 TONS 
ANNUAL ; ANNUAL 
CAPACITY ILE iS CAPACITY 





rosion resisting steels expanded somewhat. 
The author's coverage of the use of copper 
in cast and malleable iron, on the other 
hand, hardly seems adequate. 

This book is definitely more readable 
than “The Alloys of Iron and Copper’ 
and has much better arrangement than 
“Copper in Cast Steel and Iron,” al- 
though comparatively little new material 
has been added. In English it would be 
a welcome addition to a technical library, 
but in German it is hardly worth the 
effort, or the price. 

—R. E. ADAMS 


Steel Strip Mills 


THE MODERN Strip MILL. Published bj 
Association of lron & Steel Engineers, 
Pittsburgh, 1941. Cloth, 9 x 12 in., 512 
pages, plus 33 plant layouts. Free to 


A. 1. S. E. members, $15.00 to others. 


Although this new volume appears at 
first glance to be a “buyer's catalog’ of 
materials and equipment used in steel strip 
mills, inspection reveals that the inclusion 
of over 250 pages of worthwhile “editorial’’ 
material has made the book something more 
than a collection of descriptive advertise- 
ments. 

The volume is divided into two major 
parts. The first comprises 9 sections on 
equipment, operations and processes used in 
modern strip mills, the section titles being 
“General,” ‘‘Slab-Heating,” “Hot Strip 
Mills,” “Mill Parts and Accessories,” ““Elec- 
trical Equipment,’ ‘‘Pickling,” “Cold 
Mills,” “Heat Treating,” and ‘Processing 
and Material Handling.’’ Each section con- 
tains text material reviewing the subject 
and presenting much specific descriptive 
material, and includes advertising pages. 

Taken as a whole, the 145 pages of edi- 
torial material in this first part represents 
one of the best practical descriptions we 
have seen of general strip mill equipment 
and practice. 

The second part of the book is given 
ove: to detailed descriptions of the lay- 
out and equipment of 33 large strip mills, 
evidently as published in past issues of 
lron & Steel Engineer. 

The whole enterprise is a real service to 
the steel mill engineer. 

—FrED P. PETERS 


Steel Wire 


STEEL Wire (Stahldraht) By A. Pomp. 
Published by Stable.sen, Diisseldorf, 1941. 
64%, x 9 in., 275 pages. Price 17 RM. 


In spite of wat conditions, Stahleisen 
(the publishing department of the German 
Iron and Steel Institute) has undertaken 
the publication of an extended series of 
comparatively small books on well cir- 
cumscribed subjects (in German). 


This volume is the first. It begins with 
properties of the hot-rolled rod and ends 
with testing the finished wire. All in- 
termediate stages and processes are de- 
scribed in detail. The book is a happy 
mixture of sound theory and advanced 
practice, as far as the latter has been re- 
leased for publication. 


Those readers who are well versed in 
the manufacture of steel wire may pos- 
sibly miss information on extremely spe- 
cialized details here and there, but the 
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average reader will find his every question 
answered in theory, engineering, metal- 
lurgy, and operation. There are important 
chapters on pickling, drawing, annealing, 
patenting, hardening, coating and testing. 


An interpretive translation of the vol- 
ume by an American expert in steel wire is 
very much to be desired. If the forth- 
coming books of the series are as good 
as the first volume, they will make ‘an in- 
teresting shelf of books for the steel in- 
dustry. 


—W. TRINKS 
Metal Inspection 


INSPECTION OF METALS. By Harry B. Pulsi- 
fer. Published by American Society for 
Metals, Cleveland, Ohio, 1941. Cloth, 
64, x 9% in., 180 pages. Price $1.00. 


In attempting to prepare a small volume 
for the use of those learning to inspéct 
metals, the author of this book has of ne- 
cessity been obliged to treat the subject 
somewhat superficially in order to cover the 
field considered and yet comply with the 
size of text limitations imposed. As indi- 
cated in the Preface, the information ap- 
plies rather closely to the non-ferrous 
metals. Experience in actual inspection 
work will of course reveal many differences 
in practice from procedures described. 

Perhaps the purpose of the booklet 
would have been better served if the author 
had adhered more closely to generally ac- 
cepted standard methods of testing as given 
in current metal specifications, particularly 
those of the various government depart- 
ments, the A.S.T.M. and the A.S.A. 


Chapter X, “Coatings and Corrosion 
Testing” is specifically concerned only with 
metallic coatings and corrosion of metals. 
In this same chapter the salt spray test- 
ing device described is not in keeping with 
present A.S.T.M. Standards. These are but 
examples of perhaps minor points of in- 
formation that may lead to misunderstand- 
ing or misinterpretation on the part of th.c 
reader unless the details are further in- 
vestigated. 


Irrespective of the brief criticisms ind:- 
cated, it is believed that this book may 
well be found useful to the beginners ir 
the metal inspection fieid and should serve 
to stimulate their desire to study the sub- 
ject in further detail. 

—R. L. TEMPLIN 


Hand-Working of Sheet Metal 


SHEET METAL Work. By E. Molloy. Pub- 
lished by Chemical Publishing Co., Brook- 
lyn, N. Y., 1941. Cloth, 534 x 834 in., 96 
pages. Price $2.00. 


This is Vol. 7 in the “Complete Engi- 
neer’’ series, written in England, though this 
last fact is not brought out save by the 
spelling aluminium and references to British 
tools, etc. It is a shop-procedure handbook 
for forming sheet metal by hand and with 
simple hand-operated tools. Four pages on 
soldering and two on welding are included. 


It contains no “metallurgy” aside from 
five pages of very sketchy description of 
sheet metals. With the copious illustrations, 
it might be useful in a high school indus- 
trial arts course, but has no bearing on 
quantity production problems. 

—H. W. GILLetr 





Mineral and Metal Statistics 


MINERALS YEARBOOK—REVIEW OF 1940. 
Published by U. S. Bureau of Mines, Dept. 
of the Interior, Washington, D. C., 1941. 
Cloth, 64% x 9% in., 1459 pages. Price 
$2.00. 


Demand for information on metals, non- 
metals and minerals has been so _ insist- 
ent, due to present economic and other 
conditions that this volume has been pub- 
lished more than three months in advance 
of last year’s date. It contains a great 
deal of comprehensive information and 
many data—'‘the most inclusive collection 
of facts and statistics on mineral indus- 
tries ever assembled.”’ 

A quick appraisal tends to justify the 
above claim. A classification has been 
adopted which is advantageous—all the 
minerals arranged as strategic or critical. 

Two new chapters appear. One is a 
“Review of Mineral Industries in 1940,” 
which presents a summary of the principal 
developments during the year. The other 
one is entitled “Effect of the International 
Situation on United States’ Trade in 
Minerals.”’ 

—EpDWIN F. Con: 


Other New Books 


INDEX TO THE LITERATURE ON SPECTROCHEMICA 
ANALYsIs. 2ND EpitTion. 1920-1939. By H 
F. Meggers & B. F. Scribner. Published 
Am. Soc. Testing Materials, Philadelphia, 194! 
Paper, 6x9 in., 94 pages. Price $1.00. Ov 
1400 references to publications on spectrosco; 
and spectrography grouped chronologically, | 
with a detailed subject index. 


AEROSPHERE—1941. Edited by Glenn D. Ang 
Published by Aircraft Publications, New Y 
1941. Cloth 9#11% in., 957 pages. Pric 
$10.00, plus shipping charges. The second « 
tion of this world-wide aviation reference 
nual, through the omission of certain histori 
and other material, is some 500 pages thin: 
and $5.00 cheaper than the first edition, 
viewed in MeTALs AND ALLoys, Vol. 12, N 
1940, p. 706. Descriptions of all types of a 
craft and engines, industry statistics and 
buyer’s guide make this volume at least 
useful as its predecessor. 


Tue Rererevce LipRARY OF THE WELDING R 
SEARCH COUNCIL. SEcTION 1— CLASSIF!! 
Liprary CataLocue. Published by Institute « 
Welding, Londou, 1941. Paper, 544%8% 
136 pages. Price 2s/—d. A _ bibliography 
several hundred books, reports and manuscrip' 
(not magazine articles) on welding, collected 
by the Institute since 1923. A bibliography « 
recent periodical publications will appear later. 


BIBLIOGRAPHY ON INDUCTION HEAT TREATMENT. 
Publishei by Engineering Societies Library, 
New York, 1941. Paper, 9211% in., 5 multi 
graphed pages. Price $1.25. Forty papers are 
listed, dealing with metallurgical factors, design 
of heating coils and circuits, and typical instal- 
lations. 


Hanpsook or Srerve Bearincs. By Albert 
B. Willi. Published by Federal-Mogul Corp., 
Detroit, Mich., 1941. Cloth, 6% *9% in., 230 
pages. No charge to directly interested engi- 
neers. This consists mainly of tables of dimen- 
sions of sleeve bearings of different types obtain- 
able from Federal-Mogul, but also contains 
useful comment on clearances, corrosion, oil 
grooving, the use of shims, etc. Three-layer 
(steel-bronze-babbitt), sintered copper-lead, and 
aluminum-tin bearings are listed, too. 


Facts For FoUuNDRYMEN. “7 E. G. Jarvis & 
H. O. Jarvis. Published by Niagara Falls 
Smelting & Refining Corp., Buffalo, 1941. 
Cloth, 4 x 6™% im., 76 pages. rice $1.00. 
Much handbook-type reference material makes 
this more than mere advertising. 
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FORGING....A sales opportunity for you, a 
major buying interest of the Metallurgical Engineer 


Here’s why you have to reach the Metallurgical plant has such men — although sometimes titled 
Engineer to sell the Forging market. He is re- Works Manager— Forging Superintendent — 
sponsible for the quality of the forged part and Chief Engineer. They are key men in every order 
the efficiency of the operation. He specifies the placed or filled. 

metal to be forged—the design of forging or Over 10,000 Metallurgical Engineers read 
die—the machinery, presses, hammers, dies, METALS AND ALLOYS—the highest vol- 
etc. best fitted for the job. In light or heavy untary paid circulation among them. 40% gain 
forging, he is the man who controls buying in circulation and advertising volume in less 
specifications. than 3 years proves M & A’s editorial and 

Every metal-producing and metal-working - advertising effectiveness. 
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Reinhold Publishing Corporation - 330 West 42nd Street - New York City 








M & A means more Markets and Action in Industries and Operations such as these: 


Ferrous and non-ferrous metal-pro- Melting — Casting — Rolling — Drawing 

duction — Automotive — Aviation — — Forging— Forming—Heat Treating 

Marine— Ordnance— Electrical— Rail- — Machining — Welding — Finishing — 

Hardware — Machinery — Structural — Inspection — Engineering Design and 
; Process Industries Equipment. Metal Selection. 
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By Edwin F. Cone, Editor 


Copper—“A Precious Metal” 


Copper is becoming ‘a precious metal today’’ says Robert 
E. McConnell, director of the conservation section of the 
O.P.M. ‘Despite a record increase in domestic produc- 
tion and despite large imports from South America, there 
will be less copper available for civilian use by Jan. 1 of 
next year than was used in 1933, the worst year of the de- 
pression; and by July 1, 1942, there will be even less.”’ 
It may be necessary to find a substitute for the millions of 
extra pennies that are necessary to pay certain minor or 
nuisance taxes. 


Air Conditioning Blast Furnaces 


Air conditioning equipment offers the steel industry the 
most attractive means of increasing iron production in the 
interest of National Defense and the equipment can be 
installed in a comparatively short time compared to building 
additional furnaces or beneficiating raw materials to in- 
crease production, says E. K, Miller, assistant general su- 
perintendent, Aliquippa Works, Jones & Laughlin Steel 
Corp., in an article in Steel, Nov. 10. There is a decided 
trend towards the air conditioning of blast furnaces. 


Air-Conditioning of Plants 


The largest air-conditioning system ever installed in 
an American industrial plant is in the new Ford $23,000,000 
plant for producing Pratt & Whitney aircraft engines. The 
system will handle 2,000,000 cu. ft. of air per min., chang- 
ing the air inside the plant every 10 min. The trend 
towards the air conditioning of industrial plants reaches 
a high point in this installation. 


Saving Tin 


A research program is being undertaken by the Mon- 
santo Chemical Co. looking to the application of a phos- 
phoric acid or phosphate treatment to rolled steel strip 
used in making cans. If successful, this would remove 
the necessity of applying tin to the inside of cans. 
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Aluminum in Steel Making 


About 30,000 tons of aluminum each year, at the presem 
rate of operations, are needed by the American steel pro- 
ducers, chiefly to deoxidize and purify molten steel. The 
use of this metal for these and other purposes in the manu- 
facture of steel has expanded markedly in the last few 
years. No substitutes that are satisfactory are available in 
sufficient quantities. 

However, secondary aluminum, so impure as to be of 
no use on aircraft or other defense work, serves nicely for 
use in steel. The impression carried by superficial com- 
ments, that supplying the need for aluminum in steel means 
less aluminum for bombers, is wholly erroneous. 


Less Spiegeleisen 


The sharp decline in the output of spiegeleisen in the 
first half of this year as contrasted with the rates for the 
two half years of 1940 is surprising. The production 
for the first half of this year was only 75,376 net tons or 
about 12,560 tons per month. In the first half of 1940, the 
rate of output was 21,500-tons each month with 17,900 
tons monthly in the last half, or the 1940 rate was about 
19,700 tons per month which contrasts with only 12,560 
tons each to July 1 this year. 

The production of ferromanganese, ferrosilicon and ‘‘other 
ferroalloys’’ shows higher volumes this year. 


Our Steel Needs 


Based on statistics of actual shipments of steel to major 
industries in recent years and during the first quarter of 
1941, checked against analyses of expected demand from 
such sources in the remainder of 1941, the requirements for 
this year for defense, domestic civilian use and for export 
total approximately 80,000,000 net tons of steel ingots. 
This is about 95 per cent of the industry's capacity as of 
Jan. 1, 1941, according to a study by the committee on com- 
mercial research of the American Iron and Steel Institute. 
Since the first of this year our ingot capacity has increased. 
According to these statements the suggestion of an increase 
in our capacity of some 10,000,000 to 15,000,000 tons seems 
unjustified. 


Saving Manganese 


The desire to save manganese in steel making is on the 
way to realization. According to a report of an informal 
committee of metallurgical engineers, selected from the 
technical committees of the American Iron and Steel In- 
stitute, made to the National Academy of Sciences, it is 
estimated that “an immediate saving of about 10 percent 
from average amounts of manganese used heretofore can 
be made without undue hardship, but that no more than 
20 per cent can be saved without serious effects on both 
production and use of steel products.” 


Electric Steel 


The country’s electric steel capacity was recently in- 
creased by about 100,000 tons annually by the installation 
of a 70 and a 30-ton furnace at the South Chicago, IIL., 
works of the Carnegie-Illinois Steel Corp. This and in- 
stallations by other steel companies are gradually ex- 
panding this branch of the country’s steel-making capacity. 


(Additional “‘Trends” on page 964) 
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High Damping Capacity 


Self-lubricating Properties 
Free Machining 
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A few of the basic individual characteris- 
tics of both Cast Iron and Steel are listed. 
MEEHANITE castings offer you, through 
‘omposition and structural 
control, a combination ot 
these properties, permitting 
simplification of design and 


demanding no sacrifice 





Write for the property Wheel 
Chart It tells you what you can 
get with Meehanite 


Meehanite Research Institute - 311 ross sTrREET - PITTSBURGH, PA. 





I, eo i ceb ose tbs Farrel-Birmingham Co., Inc. 
IS Es gc. der ee cesses H. W. Butterworth & Sons Co. 
Bridgewater, Mass.................. 66-555. The Henry Perkins Co. 
et is okt kd np cn cece eet? Pohlman Foundry Co., Inc. 
Charleston, W. Va.................. Kanawha Manufacturing Co. 7 
Chattencege, Temn.......... 2... - ee eees Ross-Meehan Foundries 
Chicago, Mil....... eeceveeesss..- Greenlee Foundry Company 
Cincinnati, Olle ................ Cincinnati Grinders Incorporated 
Cincinnati, Ohio.............The Cincinnati Milling Machine Co. 
Cleveland, Ohio........... ene Fulton Foundry & Machine Co. 
Denver, Colo........ PP The Stearns-Roger Mfg. Co. 
Detroit, Mich bn Uobehobeeabeses baa Atlas Foundry Co. 
Flint, Mich ...General Foundry & Mfg. Company 
Hamilton, Ohio ....Hamilton Foundry & Machine Co. | 
Irvington, N. J. .... .«++-Barnett Foundry & Machine Co. 
GS +) ccce ne tcebevuabats bleeds Kinney Iron Works 
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High Tensile Strength 
Reliable Design Characteristics 


Adaptability to Heat Treatment 
and Flame Hardening 


Combines the best 
properties of both 
cast iron and steel 





of one in order to be assured of another. 

When you specify MEEHANITE you 
are not specifying just another cast iron 
but a special material — tested step by 
step and manufactured with your needs 
in mind. It is able to supply you with the 
right combination of engineer- 
ing properties for your job. 
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Ts cc ccanbnsvesouuseben apes Koehring Company 
Mt. Vernon, Ohio, Grove City, Pa.. .Cooper-Besserner Corporation 
New York, N.Y.........The American Brake Shoe & Foundry Co. 
RS ina iw poe wa 6d ot ¥bebe €tB6 Vulcan Foundry Company 
SIN, og c cdntinncccccccedssesesenstosesees E. Long, Ltd. 


Philadelphia, Pa... Florence Pipe Foundry & Machine Co., 
(R. D. Wood Company, Selling Agents) 


Phillipsburg, N. J..................Warren Foundry & Pipe Corp. 


PRs Olek oc sock esses ccccssdae Meehanite Metal Corporation 
a Rosedale Foundry & Machine Co. 
Rochester, N. Y ......+...American Laundry Machinery Co. 
Sn dco ocloctcccccteccsess 00Sbeediee Banner Iron Works 
I os occadecvcte cs sseteRenateses Valley Iron Works 
London, Eng......... The International Meehanite Metal Co., Ltd. 
Waterloo, N.S. W.......... Australian Meehanite Metal Co., Ltd. 


Johannesburg, South Africa, Meehanite Metal Co. (S.A.) (Pty.) Ltd. 
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By Edwin FP. Cone, Editor 


Magnesium Supply and Demand 


According to present estimates, the supply of mag- 


nesium in 1942 will be far less than the demand. For 


flares and incendiary bombs for aircraft there will be 
needed about 80,000,000 Ibs. with the estimated output 


only 60,000,000 Ibs., said Harvey A. Anderson of the 


O. P. M. in a recent address. If defense, lease-lend, and 
civilian needs are taken into consideration, the demand will 
approximate the startling total of 14 times the estimated 
1942 production, or over 400,000 tons 


Alloy Steel 


The desired requirements of alloy steel for 1942 are 
estimated at 12,000,000 net tons, according to a recent 
statement by Maxwell Brace, head, alloy steel section, Iron 
and Steel Branch, O. P. M. In 1941 the total will be 
about 9.000.000 tons or ll per cent of the total steel 
production. In 1929 the alloy steel output was 4,432,000 
7 per cent of the total, while in 1940 the 4,965,000 
tons was 714 per cent. The recent expansion is impressive 


tons or 


Aluminum in Steel Making 


Aluminum consumption for the deoxidation of steel de- 
clined from a rate of 0.698 lbs. per ton of steel ingots 
produced in the last half of 1940 to 0.562 Ibs. per ton 
in June 1941, according to a report of metallurgical en- 
gineers to the O. P. M._ Any further marked decrease 
will adversely affect steel production, it is stated. 

The decrease effected in aluminum consumption so far 
this year was accomplished through the general substitu- 
tion of other deoxidizers, in many cases more expensive 
than aluminum. 


More Machine Tools 


Mason Britton of the O. P. M. said in a recent ad- 
dress that the demand for machine tools is so great that 
“we will need two billion dollars worth in the next two 
years.” 
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Zirconium 


Imports of zirconium ore and sand are skyrocketing. 
Government reports show that for the first 7 months of 
1941, the monthly receipts were at the rate of 4,400,000 
lbs. which contrasts with 2,800,000 Ibs. monthly in 1940 
and with only 572,000 Ibs. per month in 1939. Most of it 
comes from ‘Australia. 

A large quantity of this zirconium is being used as an 
oxide as a substitute for tin in the enameling industry, 
and a larger amount than formerly is being used in the 
steel industry. 


Cartridge Cases of Steel 


Investigations are on foot looking to the successful man 
ufacture or cartridge cases of steel in this country. It is 
understood that the Germans in World War I used the 
steel cases and possibly are doing so now. In any event, 
their employment in this country would release large 
quantities of copper and zinc for both defense and non- 
defense purposes. 


Substitute Metals in 1942 Autos 


Drastic changes in certain parts of the 1942 automo. 
biles have been necessitated by the scarcity of certain metals 
for the Defense Program. For example, stamped steel is 
being substituted for zinc die castings formerly incorporat- 
ed in door handles, grilles, steering post hubs, horn rings, 
and horns—according to data published by Product En- 
gineering. Parts formerly made of aluminum but now of 
cast iron (or steel) include pistons, cylinder heads, and 
valve chamber covers. 


Ferromanganese 


The output of that highly essential ferroalloy—ferro- 
manganese—continues to expand. The 55,495 net tons, 
made by American blast furnaces in October, is a new high 
record. The average monthly output for 1940 was about 
39,500 tons—to Nov. 1 it has been approximately 44,330 
tons per month. 


Steel Ingot Output 


The remarkable expansion in the steel ingot production 
of the American steel industry this year is revealed by 
the statistics for October. A new high monthly record 
of 7,242,683 net tons was made in that month. For the 
10 months the total has reached 68,793,571 tons, which 
exceeds that of any complete calendar year. 


Metals in Radios 


Radios for 1942 are likely to be more expensive than 
present models, according to Electronics. Cardboard, metal 
coated fiber and paper, glass, plastics, and synthetic tex- 
tiles are probable substitutes for some of the metal parts 
now in use. In the average set at least 14 metals and 
alloys are now used: Aluminum, brass, cadmium, chro- 
mium, cobalt, copper, iron, steel, molybdenum, nickel, 
tantalum, tin, tungsten, and zinc. 


(Additional ‘“‘Trends’’ on page 962) 
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» «+» AND THEN THEY CALLED IN 


THE MAN FROM CARNEGIE - ILLINOIS 


A bedspring manufacturer faces the job of producing machine 
gun clips. A staybolt maker converts his entire production to 
machine gun barrels. Armor piercing bullets in an endless 
stream are produced by a gear maker. Heavy caliber shells 
roll swiftly from a factory that formerly made linoleum rugs. 


ICTURE what’s been happening to 

the men in these plants. For them, 
this swing-over from peacetime manufac- 
ture to production for defense, has been 
one long succession of headaches. In most 
cases they have had to start from scratch 
to learn how to turn out, in huge quanti- 
ties and quickly, a product entirely new 
and unfamiliar. Often they have had to 
master equally unfamiliar processes of 
manufacture. 

Even when the tough problems of 
equipment and personnel had been 
solved, other questions just as important 
still remained to plague them: What 
steel to use? How to get the high physi- 
cals demanded? How to meet the exact- 
ing standards required? ... It was then 


CARNEGIE-ILLINOIS 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 


STEEL 


Pittsburgh and Chicago 


they wisely called in the man from Car- 
negie-I|linois. 

In one plant after another, our steel 
metallurgists have been able to lend a 
helping hand. Drawing on their wide ex- 
perience in the latest fabricating tech- 
niques, they have shown how to speed up 
forging, to save time in welding, to reduce 
machining schedules. Again and again 
their suggestions have lead to important 
modifications in manufacturing methods 
that have worked wonders in obtaiming 
highly desirable physical properties form- 
erly thought impossible. 

This practical advice and cooperation 
are available to every user of Carnegie- 
Illinois steels and to every manufacturer 
of defense materials. 


CORPORATION 





United States Steel Export Company, New York 


'@ENITED STATES STERL 











NTO the flaming furnace of today’s ur- 





gency are going many products adirit- 





tedly new. From that furnace will 
evolve the better implements of tomorrow. 
Midvale is proud to share in today’s urgent 
efforts, will be still prouder to share in 


tomorrow’s progress. 


THE MIDVALE COMPANY: NICETOWN + PHILADELPHIA, PA. 


OFFICES: New York + Chicago + Pittsburgh + Washington + Cleveland + San Francisco 


DVALE 
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tHE WILL to 


MAKE GOOD STEEL 













Maxine the kind of steel 
our country demands for its 

a ’ 
+ defense program requires a thorough knowl- 
ee edge of the steels needed, an organization of 
skilled steel makers, the best of steel making 
equipment, and — above all—the WILL 

to make good steel. 

The Copperweld Steel Company is pro- 
ducing the following Aristoloy Steels par- 
ticularly for National Defense: RIFLE AND GUN 





BARREL QUALITY, GUN QUALITY, SHOT QUALITY, 
BULLET CORE AND AIRCRAFT QUALITY. 
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TOOL AND ELECTRIC FURNAC ALLOY STEELS 
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CARBON TOOL STEELS ARISTOLOY | 
{LLOY TOOL STERLS FLS | 


STAINLESS STEELS ~ a 
NITRALLOY STEELS 


AIRCRAFT QUALITY STEELS 


BEARING QUALITY SLIEELS 
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Your steadily mounting regard for this unique 
copper-silicon alloy is the best answer ...Uncle Sam, 
like you, wants its advantages of corrosion resistance, 
strength and toughness at economical cost! 


Filling defense orders for Everdur* is just about a full 
time job. The properties you have found so useful have 
also made a hit with defense chiefs, especially for naval 
work... with the result that the demand for Everdur is at 
an all-time peak. 

Should you face delays in obtaining Everdur equipment, 
here’s the reason: the metal is not only being used in large 
quantity by war-vital chemical plants, but also for fuel lines 
on airplanes... for non-magnetic pilot houses on naval craft 
... for bolts and screws in hundreds of ships’ hulls... and 
for many other defense applications where Everdur serves 
best because of its strength, corrosion resistance, weldability 
and high endurance limit. 


a a a 


We are making more Everdur copper-silicon alloys than 
ever before. But due to the Defense Program, copper is 
under strict priority and allocation control, and the avail- 
ability of Everdur for civilian needs is accordingly restricted. 
In the future, however, this unique alloy will assuredly find 
ever-widening fields of usefulness. 


*“Everdur”’ is a trademark of The American Brass Company, registered in the 


U. S. Patent Office. 
<< 


COPPER- 
SILICON 


THE AMERICAN BRASS COMPANY —General Offices: Waterbury, Conn. 
Subsidiary of Anaconda Copper Mining Company 
In Canada: ANACONDA AMERICAN Brass Ltp., New Toronto, Ont. 


41159A 




















ELECTRIC FURNACE BRAZING 


cut costs similarly for YOU? 





FORMERLY DRAWN, this fan housing is now electric 


furnace-brazed at a saving of 144%. 


FORMERLY DROP-FORGED, this rocker arm costs 14% 


less to produce by electric furnace brazing. 





FORMERLY CAST—now electric furnace-brazed, this 


tank spud with 2 gas-tight brazed joints costs 32% less. 


Are you using—or producing—expensive cast- 
ings or machined parts which electric furnace 
brazing could produce cheaper and better? 
This cost-reducing process offers surprising 
advantages in unexpected places. . . in produc- 
ing built-up structures at lower cost in place of 
screw-machine parts, forgings or drawn prod- 


ucts . . . in joining metal parts more accurately, 


FORMERLY MACHINED, this nozzle is now produced with 


four electric furnace-brazed joints at a saving of 25%. 


cheaply and in quantity. 

Where and how you may be able to use 
electric furnace brazing to advantage is ex- 
plained in a new helpful and informative West- 
inghouse booklet just off the press. Write for 
free copy without obligation. Ask for B-3019. 
Westinghouse Electric & Manufacturing Co., 
East Pittsburgh, Pa., Dept. 7-N. 
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Westinghouse 
ELECTRIC BRAZING FURNACES 





814 METALS AND ALLOYS 














STAINLESS ELECTRODE 
WELDING PROCEDURE! 


Just off the Press! Arcos Technical Bulletin No. 5. 
Here is new, concise information in easy-to-use form 











— including illustrated procedure for welding air 
hardening steels with Arcos Stainless Electrodes. 


Write today for your copy. g 


acos CORPORATION 
401 W. Broad St., Phila, Pa. 





“QUALITY WELD METAL EASILY DEPOSITED” 





Distributors Warehouse Stocks in the Following Cities: 


a” oe J. M. Tull Metal & Supply Co. oo a Ee ee Slip- Not Belting Corp. 
ES ee: oa, Root, Neai & Co. LOS ANGELES, CALIF. . . . . Ducommun Metals & Supply Co. 
Te oe 6 « e «6 8 Hart Industrial Supply Co. MILWAUKEE, WIS. . . . - «+ + Machinery «& Welder Corp. 
BOSTON, MASS. (Belmont) . . H/. Boker & Co., Inc.: W. E. Fluke MOLINE, IL, 2 2 2 ee ee es Machinery & Welder Corp. 
CHICAGO LL. A ; x . NEW YORK, N. Y ON Ee we wane wee ey HH. Boker & Co., Inc. 
? » - + « Machinery & Welder Corp. . 
mie Wiili OKLAHOMA CITY,OKLA. .. . . Hart Industrial Supply Co. 
’ . ee. illiams & Co., Inc. PAMPA TEXAS H . 
ar gS eer art Industrial Supply Co. 
I og Ce rg ea Williams & Co., Inc. ith 
COLUMBUS, OHIO ka PITTSBURGH, PA... ..... + + « « Williams & Co., Inc. 
¥OWIO . - 2 ee ee + Williams & Co., Inc. PORTLAND, OREGON ...... . Industrial Specialties Co. 
DETROIT, MICHIGAN ....... C. E. Phillips & Co., Inc. Sg gg gum ves we ee Welding Supply Co. 
OE, PUMA. 2. ws Ce ae. Boyd Welding Co. SAN FRANCISCO, CALIF. . . Ducommun Metals & Supply Co. 
FT. WAYNE,IND.. . .... Wayne Welding Supply Co., Inc. EEE ksi 5 6 6 6 « 6» #4 H. A. Cheever Co. 
HONOLULU, HAWAII . . .. . Hawaiian Gas Products, Ltd. DT / 65 «© & s «' « Machinery & Welder Corp. 
HOUSTON, TEXAS ...... Champion Rivet Co. of Texas Tn aS 5 » « « @ ome we -4 Welding Supply Co. 
KANSAS CITY,MO...... . Weiders Supply & Repair Co. Dn) «46s 6 6 oce ole we Williams & Co., Inc. 
DECEMBER, 1941 815 
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| LS SHOULD PUNCH THE TIME 


If your tools had to punch out every time they wore 
responsible for interrupting machine output... you might be 
startled by their short working time! Right now, when you «re 
working men overtime and striving earnestly to increase out) ut 
per hour, tools and dies can defeat your efforts by causing ‘00 
many machine stoppages for tool regrinding, repairing and 
replacements. 


That’s where users of Carpenter Matched Tool Steels 
have a definite advantage. They get more and faster output 
because their tools work more hours with fewer interruptions. 


HERE’S WHY! 


... 1. Acid Dise Inspection of Tool Steels, introduced by 
Carpenter in 1929, allows only clean, sound stock 
to reach customers. 












...2. Tough Timbre Control, introduced by Carpenter in 
1930, provides those tool steels with a wide margin 
of safety in hardening. 


. +3. The Matched Set Method, introduced by Carpenter 


ee your Carpenter 
representative for a copy 
o es It contains 
detailed working instruc- 
tions and the new 81-page @ 4 , 
alphabetical Tool Index and ) 
Steel Selector. 
BRANC USES AT—Chicage, Cle, Det 


H WAREHOU 




























The Job: 


—- used in piercing slots in 14 
gauge hot rolled steel at a production 
speed of 1,200 pieces per hour. 





The Problem: 
Breakage occurred on narrow side of die 
after about 2,500 pieces. Heat treat- 
ment and hardness tests showed okay. 


The Matched Set Solution: 


Recognizing the need for a tougher oil- 
hardening steel to withstand piercing 
impacts, the Superintendent, guided by 

the MATCHED SET sscthod, selected 
Carpenter R. D.S. RESULTS: 1. Breakage 
overcome. 2. Tool life increased from 
2,500 to 1,000,000 pieces. 3. Production 
per month increased by 39,400 pieces 
through eliminating 33 hours of tool- 
caused idle press time. 


The Job: 


Extrusion die, extruding tubular gun- 
powder in a 30-opening extrusion press. 


The Problem: 


Abrasion grooved the dies in five days of 
éguaetien: That required for tool room 
repolishing was one-half hour for each 

of the 30 dies in the press. 


The Matched Set Solution: 


It was evident that more wear resistance 
was required, At the same time, the die 
must hold size accurately in hardening. 


: Hampdenwas indicated by the MATCHED 
j SET method. RESULTS: 1. An increase 
of 37 days in the production time between 
F = polishings. 2. A saving of 66 hours per 
Ww, : s month in tool room polishing time. 


3. 132 fewer tools to remake or repolish 
per month, 


in 1935, simplifies the problem of selecting the right 
steel for the job. 


..+4. Correct Heat Treating Data, available in printed 
form for all Carpenter Tool Steels, insures maxi- 
mum performance. 


Helping customers get more out of their tool room set-up 
and their production equipment is one way that Carpenter is 
striving to meet the urgent needs of the defense program. For 
this purpose we have prepared a new, handy MATCHED TOOL 
STEEL MANUAL. This new Carpenter manual is complete... 
from a chart of the nine MATCHED TOOL STEELS showing 
how to solve problems the MATCHED SET way ... to detailed 
heat treating and drawing instructions. Added to this manual is 
an 81-page alphabetical Tool Index and Steel Selector. It quickly 
shows which steel best meets the requirements of each job. If 
you do not already have a copy of this helpful 168-page MANUAL, 
ask your Carpenter representative. He has one for you. 





The Job: 
Cutting springs from 55-60 carbon steel 
THE CARPENTER STEEL COMPANY | Ser edie Geena treme on. & hia pre- 


duction basis. 
READING, PA. The Problem: 


Trouble with burrs, too many = 
shutdowns for regrinding and short 
tool life. 


The Matched Set Solution: 


The tool room Foreman, using the 


MATCHED SET method, selected Car- 
nter Hampden, a long-wearing non- 
eforming die steel. RESULT: 1. A 


saving on shutdown time per press of 
2.26 hours per month. 2. An increase in 
life per grind from 100,000 to 150,000 


por 3. Total life of the tool increased 
rom 1,400,000 to 2,500,000 pieces. 
4. Freedom from burrs. 












PYROMASTER HOLDS ANNEALING 
TEMPERATURE CONSTANT 
FOR HIGHER OUTPUT 





To maintain most efficient temperature for bright anneal- 
ing stainless steel sheets, a large steel manufacturer in the 
Pittsburgh area uses Bristol Pyromasters and Wide-Strip 
Recorder Controllers. 

On two electric bell-type furnaces, separate Pyromasters 
control temperatures as desired at different points in the 
furnaces. Two gas-fired furnaces of the same type and two 
rectangular type employ Wide-Strip Recorder Controllers 
which operate from the heating tubes until desired tempera- 
ture is reached, then switch over to Pyromasters which control 
from. Thermocouples in the work. 

This ensures a constant maximum temperature for highest 
efficiency, with minimum let-down or interruption. 


BRISTOL'S 


Complete information on request. 








BRISTOL'S ELECTRONIC PYROMETER .. 





FOR TROUBLE-FREE TEMPERATURE CONTROL 


Used for automatic control of oven and furnace temperatures up 
to 3600° F., this Electronic Pyrometer combines a standard Milli- 
voltmeter Pyrometer equipped with cold-end compensator and a 
control circuit operating on a relay regulating fuel supply. No 
mechanical or electrical connection between the units — 
measuring element is freed from mechanical work, assuring accurate, 
sensitive response to fluctuation. Control unit has no moving parts 
to wear or require maintenance — no oiling required. For all types 
of furnaces —-whether fuel is gas, electricity or oil; also stoker-fed. 


BRISTOL'S 


Complete data available in free Bulletin 554. 
Write 114 Bristol Road, Waterbury, Conn. 
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TIME, DILATATION AND TEMPERATURE ON 
ONE CHART...THE MODERN METHOD 


The ROCKWELL-BRISTOL DILATOMETER— 
for steel and other materials plots dilatation against 
both time and temperature on one conventional chart, 
(without photographing) — rather than the usual time- 
temperature method of depicting transformations or 
criticals — the point where under intense heat they 
contract for a while after first expanding. 

This 100% American-made Dilatometer is acknowl- 
edged superior to foreign makes now impossible to 
obtain. The sharp, clear dilatometric reversals give 
exact understanding of the metal. And it is simp/er to 
operate — needs no expert torun it. Practical for plant 
laboratory use. 


For Full Information Send 
for Bulletin No. 546. 
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Scale-Free Heat Treating 






Only in the Upton Electric Salt Bath Furnace do you 
get this improved method of internal heating. 
Current generates heat everywhere throughout the 





entire bath. 









Faster operation, more uniform work and savings 








f 
—ou o ‘ ° 
cornefs— Oy of in operation costs of upwards of $1200 per year 
os ing er , . 
vail a ae “Epceads O° are because of the greater efficiencies of Electro- 
f j 
thermic-Permeation and other advanced Upton de- 


sign features. 


Every Upton furnace employs the Electrothermic- 
Permeation method. And Upton Electric Salt Bath 
Furnaces are available for virtually any heat treating 
work requiring from 300 to 2500° F. 





Wf: UL otrom of Ask us what results other manufacturers in your field 
are getting on work similar to yours with the Upton 
Electric Salt Bath Furnace. 


No matter what you Heat Treat... our engineers 
will prove invaluable in assisting you. No obligation. 


Send me your NEW catalog. 

NAME via 5 
TITLE EE PEN NT A NPR 
COMPANY A A | 
ADDRESS ___ 


UPTON ELECTRIC FURNACE DIV. 


° C P ° 
7456 Melville at Green  foundy & Machine Co. Detroit 
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MONTH AFTER MONTH WITHIN 1/32’— 


V-Foundry Alloys were developed several years ago to treat two of the knottiest 
problems of the foundry industry — control and reproducibility in gray cast iron. 


How well V-Alloys serve this purpose is being demonstrated in an ever-increasing 
number of foundries. The reports show, for example, that in V-Alloy-treated gray iron 
castings of the same composition, the variation in chill depth from cast to cast is only 
1/32” to 2/32”. 


Reproducibility is apparently just as reliable at one time of the year as another. In 
all conditions of weather and moisture, in spite of variations in coke, pig iron, and scrap, 
if composition is the same, report after report shows no change in the narrow range of 
physical properties. 


Tensile strength of most irons is slightly improved by V-Alloys. More important, 


the variation is always much less than in untreated irons and specifications are more 
easily met. 


Brinell hardness is commonly controllable within 20-25 points. Due to the greater 
uniformity of hardness and elimination of hard spots, machinability is at least as good 
or, in many cases, is improved despite the increase in tensile strength. 





pasonable excess of V-Alloy is solely 
n purposes has brought the iron to 


icvlar situation. Upon request, our/metallurgical staff, fully acquainted with this 
entjfe development, w7jil be glad to assist/in selection and any applications of these alloys. 

























OXY-ACETYLENE STACK-CUTTING Quickly 2 
Produces Identical Parts from Stock Steel 








1. What it is 

Oxy-acetylene stack-cutting is an adaptation of the 
flame-shaping process. This method produces quanti- 
ties of identically shaped parts of practically any size 
from clamped piles of steel plates or sheets. Steel 
ranging in thickness from 16 gauge to 1 inch is being 
cut with good results—in piles as thick as 5 inches, If 
the plates are correctly clamped, the cut edges are 
clean and smooth. Stack-cutting can be done with 
either portable or stationary flame-cutting machines. 
In the illustration at the right, an Oxweld cutting 


blow pipe is slicing through 4 plates, each | inch thick. 














2. How it saves 

Oxy-acetylene stack-cutting produces needed 
parts from stock steel quickly, and usually at 
lower cost than parts already shaped can be 
obtained. Stack-cutting is in most cases a faster 
and cheaper method than shaping single parts 
by mechanical means, and it also helps conserve 
steel because it reduces scrap losses. Additional 
savings result when machining operations are 
done on the flame-cut stacks before the parts are 
separated. The uniformity of stack-cut parts 
facilitates fabrication and assembly. 
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3. Linde can help you use it 


Linde can help you determine where and how 
you can profitably use Oxweld flame-cutting 
equipment for the shaping of parts by stack- 
cutting. In addition to supplying the oxygen, 
the acetylene, and other essential materials, 
Linde also makes available to its customers, 
motion picture showings, how-to-do-it literature, 
and on-the-job service which help operators do 
a consistently good stack-cutting job. If you 
want to know more about this process—or about 
any other oxy-acetylene process—ask Linde! 





LINDE OXYGEN 


THE LINDE AIR PRODUCTS COMPANY 


Unit of Union Carbide and Carbon Corporation 


30 E. 42nd St., New York, N. Y. [Jaa 


Offices in Other Principal Cities 


In Canada: Dominion Oxygen Company, Limited, Toronto 


OXWELD, PUROX, PREST-O-WELD APPARATUS 


The words “Linde,” “Prest-O-Lite,” “‘Union,”’ “*Oxweld,”’ “‘Purox." and “Prest-O-Weld” are trade-marks of Units of Union Carbide and Carbon Corporation. 


PREST-O-LITE ACETYLENE 


UNION CARBIDE 
OXWELD SUPPLIES 
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t addition of three 7e@ prick, the 
en insulating brick and insulating 


fire brick—each designed for a specific temperature and 


service- 


Service 


Recommendations 


for J-M Brick 


ist of the 
t where the 


many types of furnaces 
seven Johns-Manville 


n this pase are recommended for 
use i i e brick or 45 insulating prick 


behind @ refractory lining: 


naces 


Carburizing 

Case Hardenin 

Drawing Furnaces 

Electric Furnaces 

Flues 

Forge Furnaces 

Gas Producers 

Galvanizing an 
Tinning Furnaces 

Hardening Furnaces 

Hot Blast Mains 

Hot Blast Stoves 

Heat Treating Furnaces 


All J-M Insulating Brick and 
furnished accurately sized in 


the 2¥a" and 3" series, and 


Incinerators 
Japanning Ovens 


Open Hearth Furnaces 

Oil Heaters and Stills 

Producer Gas Mains 

Recuperators 

Regenerators 

Retorts 

Radiant Tube 
Annealing Covers 

Soaking Pits 

Stress Relieving 
Furnaces 

Stacks 

Salt Bath Furnaces 


Insulating Fire Brick 
standard 9" shapes of 
in special sizes. 


Like all jJ-M 


Insulating Materials, they can be 


relied upo® for dependable per- 
formance under severe operat- 
ing conditions. 

For a complete description of 


the properties and character 
istics of these seven Johns- 
Manville Brick, ask for folder 
{N-91A. Johns- Manville, 22 E. 
40th Street, New York, N.- Y. 


“ Johns-Manville 
INDUSTRIAL 
INSULATIONS 


Fore 
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y temperature... for eve 
; ry servic 
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45 of these furnaces are in daily operation and 45 furnaces are 
in process of manufacture by the AMERICAN ELECTR 
RNACE COMPANY. Work is automatically fed Sood the 


heating retort and cooling drum. Work is Clean Annea 




















Retort 16” diam. x 9’ long. Cooling Drum 26” diam. x 9%’ long. 106 K.W. with 2 zone tempera- 
ture control. 


Write for prices. 
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Industrial Furnaces for All Purposes 
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Rough turning shell forgings, 
facing base end and cutting off 





O-MA 





STANDARDIZED, WIDELY-AVAILABLE 
ungilire-Saving 





MOLYBDENUM-TUNGSTEN HIGH SPEED STEEL 





| MO-MAX, the original "Moly" high speed steel, 
| offers exclusive advantages due to 





- @ Availability through twelve independent sources 


Eight years of use 


Thousands of tons produced 


Millions of tools made 


e A uniform and reliable all-purpose high speed 
steel 






e Standardized composition and manufacture 


For booklet and list of sources, write 





The Cleveland Twist Drill Co. 


Formula for general purpose 


Me -—MA x 
Standard with twelve of the 
leading steel mills. 





CNN. ond's'n'5 oe cea. .80 
Molybdenum........ 8.50 
TUNGSTEN........ 1.50 
ree 4.00 
Rens ck geet d 1.00 


Available also in the cobalt 
types for those who require 
cobalt high speed steel. 
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HE addition of columbium to chromium- 

nickel stainless steels for minimizing 
susceptibility to corrosion at the grain 
boundaries is now more important than ever. 
Columbium counteracts the effect on resis- 
tance to intergranular corrosion of the higher 
carbon contents necessitated by the use of 
increasing amounts of scrap in the charge. 
When these steels contain the correct amount 
of columbium, they can be welded with 
columbium-bearing welding rod, and stress- 
relieved if necessary, without requiring any 
subsequent heat-treatment to restore full cor- 
rosion resistance. This eliminates a costly and 
time-consuming fabricating step. 

For welding austenitic stainless steels con- 
taining columbium or titanium, it is desir- 
able to use columbium-bearing stainless steel 
welding rod to prevent grain-boundary cor- 
rosion in the weld, since columbium does not 


How Columbium Helps Speed 
Fabrication of Stainless Steels 


and columbium are properly balanced in 
stainless steel castings, the castings have 
good physical properties in the as-cast state, 
besides being immune to intergranular cor- 
rosion. Here again, heat-treatment to restore 
chemical resistance or physical properties 
is eliminated. 

Our metallurgists can tell you more about 
columbium and its effect on steel, and can 
give you practical, on-the-job help in the 
manufacture, fabrication, and use of stain- 
less steels, and other steels as well. This ser- 
vice is supported by more than 35 years’ 
experience in the production and use of 
quality ferro-alloys. 

Why not ask for this help whenever you 
need it, without obligation. 


ELECTRO METALLURGICAL COMPANY 
Unit of Union Carbide and Carbon Corporation 
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Items of Interest 
about other 
‘‘Electromet”’ Ferro-Alloys 
a 


Silico-Manganese Improves 
Low-Carbon Steel — Excess dis- 
solved oxides in the lower-carbon 
grades of rimming steel for deep 
drawing purposes may be eliminated 
through the careful use of small 
amounts of silico-manganese. This 
simple operation of washing the steel 
before tapping results in better roll- 
ing qualities and greater freedom 
from objectionable inclusions. 


Low-Carbon Ferrochrome Pro- 
duces Better Chromium Steel— 
The lower carbon content of low- 
carbon ferrochrome as compared with 
high-carbon ferrochrome inhibits the 





1941 


readily burn out...When chromium, nickel, 


The word “Electromet”’ is a registered trade-mark of Electro Metallurgical Company. 


formation and segregation of hard 
chromium carbide areas in chromium 
steel. A more uniform steel results. 





Low-Carbon Alloys Save Time 


and Money — Low-carbon alloys, 
such as low-carbon ferrochrome and 
ferromanganese, offer a number of 
udvantages over the higher-carbon 
grades, especially when increased 
amounts of scrap are used, resulting 
in higher carbon in the bath. Oxida- 
tion of the bath need not be so severe. 
The metal loss is decreased. Refrac- 
tory costs are lowered. Valuable min- 


30 East 42nd Street 


(Tis New York, N. Y. 


utes of furnace time are saved. Fur- 
nace production is increased. Recov- 
ery of the alloying elements is ap- 
preciably higher. 


If you want more information 
about these and the many other 
“Electromet” ferro-alloys and metals 
and the service that goes with their 
purchase, write for the booklet, 
“Electromet Products and Service.” 


Electromet 


Ferro-Alloys # Metals 


Available through offices of Electro 
Metallurgical Sales Corporation in Bir- 
mingham, Chicago, Cleveland, Detroit, 
New York, Pittsburgh, and San Fran- 
cisco. In Canada: Electro Metallurgical 
Company of Canada, Ltd., Welland, Ont. 
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Precision is the watchword in every plant where pride is taken in putting 
out a quality product. Quality begins with the selection of premium 
grade raw materials, and continues with careful handling of these ma- 


terials as they are charged into the furnace. 


At JISCO, every pound of ore, stone, coke and coal, is closely scaled, 
to insure accurate composition of the burden. Without this close charg- 
ing control consistent analyses and uniform structure of the silvery iron 


would not be attained. JISCO Silvery is, "Made To Scale’ to fit your 


foundry requirements, 
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CRAFTSMEN 


Benvenuto Cellini, dean of goldsmiths, who lived in 
the fourteenth century, created many examples of 
metal working never excelled in craftsmanship. 


Fine workmanship stands out as a standard for com- 
parison: whether it be a set of book ends or a huge 
Diesel engine, a delicately carved letter opener, or a 
great chandelier, the value placed on it depends upon 
the skill required to produce it. 


Products that serve long are noteworthy. 


Benvenuto Cellini 
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1. Ferrous Metals 





Alloy Irons 


Alloyed Irons for Temperature Resistance. 
Sterling Alloys, Inc. (1-150) 


Alloy Steels 


High Strength Steel. Alan Wood Steel Co. 
(1-1) 

Low Alloy Steel. 
(1-117) 

Molybdenum Iron and Steel. 
Molybdenum Co. (1-76) 

Gov't. Specifications for Alloy Steels. Peter 
A. Frasse & Co. (1-121) 

High . ngth Steel. Great Lakes Steel Co. 
(1-2 

High Strength Steel. Inland Steel Co. (1- 
90) 

Molybdenum Steels and Irons. Molybden- 
um Corp. of America. (1-133) 

Fatigue of Metals. Nitralloy Corporation. 
(1-147) 

Hard Facing Alloys. Wall-Colmonoy Corp. 
(1-151) 


Bethelehem Steel Co. 


Climax 


Carbon Steels 

Free-Machining Carburizing Steel. 
Holliday & Co. (1-103) 

General Steel Products. Standard Steel 


Works Div., Baldwin Locomotive Works. 
(1-113) 


W. J. 


High Speed Steels 

High Speed Tool Steels. 
loys Steel Co. (1-152) 

Mo-Max High Speed Steels. 
Twist Drill Co. (1-11) 


Vanadium Al- 


Cleveland 


Stainless Steels 


Nitrogen in Chromium Alloy Steels. Elec- 
tro Metallurgical Co. A comprehensive d'‘s- 
cussion of the effects of nitrogen in chrom- 
ium alloy steels, based on the results of a 
large number of tests. (1-155) 


Stainless Clad Steel. Ingersoll Steel & Disc 
Div., Borg Warner Corp. (1-104) 
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Stainless and Heat Resisting Steels. Re- 


public Steel Corp. (1-79) 


Tool and Die Steels 


Carbon Tool Steel. Jessop Steel Co. Straight 

carbon tool steels, the-r advantages and ap- 

plications, instructions on hot working and 

heat treatment, tips on tool .design, are all 

concisely presented in 8 pages. (1-156) 

Stainless and Tool Steels. Allegheny Lud- 
lum Steel Corp. (1-134) 

Die Steels. Latrobe Electric Steel Co. (1- 
149) 

Graphitic Steels. Timken Steel & Tube 
Div., Timken Roller Bearing Co. (1-142) 


Irons and Steels—General 


Clad Steel Plate. International Nickel Co.., 
Inc. A well presented, practical publication 
on the methods of fabrication of clad steel 
plate—12 pages, illustrations, tables and 
diagrams. Includes properties, design and 
welding of nickel-clad steels. (1-154) 
SAE and AISI Specification Comparison. 
Jos. T. Ryerson & Son, Inc. Timely and 
helpful, this 23-page booklet gives direct 
comparisons of these two steel identification 
systems in tabular form. Both systems are 
explained and complete analyses ranges for 
carbon and alloy steels are listed. (1-153) 
Iron Powders. Advance Solvents & Chemi- 
cal Corp. (1-148) 
Specialty Steel Stock List. 
Co. of America. (1-110) 


Crucible Steel 





2. Non-Ferrous Metals 





Copper and its Alloys 


Bearings, Bushings and Castings of Bronze. 


Ampco Metal, Inc. Two new bulletins de- 
scribing the applications of copper alloys 
in bearings, bushings and castings. Both 
folders are 6 pages in length and attractive- 
ly present case histories to point out the ad- 
vantages of bronze in these applications. 
(2-150) 
Copper Alloys. 
106) 


American Brass Co. (2- 


Phosphor Bronze. Phosphor Bronze Smelt. 


ing Co. (2-100) 
Copper, Brass and Bronze Weights and 


Data. Revere Copper & Brass, Inc. (2- 
82) 

Oxygen-Free Copper. 
Co. (2-145) 

Special Copper Alloys. Seymour Mfg. Co. 
(2-101) 

Brass and Bronze. 
(2-102) 


Light Metals 
Magnesium Alloys. 
(2-104) 


Scomet Engineering 


Titan Metal Mfg. Co 


Dow Chemical Co. 


Precious Metals 


Silver as a Raw Material. Silver Producers 
Research Project. A 12-page reprint of an 
article describing the important industrial 
uses of silver and its alloys. The paper is 
well-written and instructive. (2-152) 


Special Metals 


Nickel Alloys for Heat Resisting and Elec- 

trical Uses. Driver-Harris Co. Some inter- 

esting applications for special nickel alloys 

are described and illustrated in a 4-pag 

folder. (2-151) 

Molybdenum and Tungsten. 
Electro Metal Co. (2-128) 

Alloy Powders. Ekstrand & Tholand, In 
(2-93) 

Rare Metals, Alloys and Ores. Foote Min 
eral Co. (2-19) 

Bibliography on Indium. Indium Corpor 
tion of America. (2-91) 

Lithium and its Alloys. Lithaloys Corpora 
tion. (2-116) 
Metallic Hydrides. 

(2-144) 
Metal Powders. Powder Metals & Alloy 
Inc. (2-149) 


American 


Metal Hydrides, In 





3. Engineering Design 





Alloy Castings 

Heat Resisting Alloy. Chicago Steel Foun 
dry Co. (3-19) 

Alloys for Heat and Corrosion Resistance 
Duraloy Co. (3-28) 

X-ray Tested Castings. Electro Alloys Co 
(3-74) 

Corrosion Resisting Castings. General Al 
loys Co. (3-62) 
Special Alloy Castings. 
dry Co. (3-81) 


Ohio Steel Foun- 


Castings—tIron, Steel, Non-ferrous, etc. 


Ductile Iron Castings. Ferrous Metals Corp. 
(3-57) 


Silver Stainless Steel Castings. Lebanon 
Steel Foundry Co. (3-90) 

Design for Strong Castings. Meehanite 
Research Inst. of America. (3-102) 


Corrosion and Heat Resistant Castings. 
Michiana Products Corp. (3-91) 

Aluminum Castings for Stair Treads. WNa- 
tional Bronze & Aluminum Foundry Co. 
(3-127) 

Aluminum Die Casting. 
Corp. (3-151) 

Self-Lubricating Bearings. 
ing Co. (3-80) 


Madison-Kipp 


Neveroil Bear- 


Die Castings 


Woven Wire Conveyor Belts. 
Wire Cloth Corp. (3-48) 


Audobon 
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special Metal Products. Callite Tungsten 
Corp. (3-128) 

Thermostatic Bi-Metal. Dole Valve Co. 
(3-44) 

Corrosion Resisting Connections. Duriron 
Co. (3-137) 

Electrical Contacts. Gibson Electric Co. 
(3-76) 

Bronze-on-Steel Bearings. Johnson Bronze 
Co. (3-123) 

Pressure Vessel Fittings. Lenape Hydraulic 
Pressing & Forging Co. (3-41) 

Wear Resistant Precious Metal Parts. Permo 
Products Co. (3-65) 

Oil-less Bronze Bearings. R. W. Rhoades 
Metaline Co. (3-142) 

Bi-metals and Electric Contacts. H. A. Wil- 
son Co. (3-70) 


Metal Parts 


Bi-Metals. General Plate Div., Metals & 
Controls Corp. (3-155) 


Non-Metallics 
Plastics Review. Bakelite Corp. An inter- 
sting booklet, published quarterly by the 
Bakelite Corp., is designed to inform manu- 
facturers, designers, engineers and chemists 
f the latest developments in their plastics. 
Runs about 20 pages. (3-153) 
Von-Metallic Materials. Continental Dia- 
mond Fibre Co. (3-129) 
llulose Acetate Plastics. Hercules Powder 
Co. (3-108) 
Plastics in the Emergency. Monsanto Chemi- 
cal Co., Plastics Div. (3-96) 
New Corrosion Resistant Material. U. S. 
Stoneware Co. (3-95) 


Powder Metallurgy 


Vietal Powders. Charles Hardy, Inc. (3- 
145) 

Powdered Metals. Metals Wisintegrating 
Co. (3-146) 

Powder Metallurgy Parts. Moraine Prod- 
ucts Div., General Motors Corp. (3- 
139) 

Electrolytic and Sponge Iron Powder. Plas- 
tic Metals, Inc. (3-152) 

Powder Metallurgy Products. Powder Metal- 
lurgy Inc. (3-89) 


Tubing 


Carbon or Alloy Steel Tubing. Ohio Seam- 

less Tube Co. Tubing, how it is made, 

what its uses and ayplications are, and its 

advantages, are outlined, described and il- 

lustrated in this 8-page pamphlet. (3-154) 

Tubes and Pipes. Babcock & Wilcox Co. 
(3-143) 

Brass Fittings and Tubing. Imperial Brass 
Mfg. Co. (3-149) 

Fine Small Tubing. Superior Tube Co. (3- 
133) 


Other Metal-Forms 

Structure Design and Assembly. Dry-Zero 
Corp., Lindsay Structure Div. (3-151) 

Pipe and Sheet Metal Layout. Interstate 
Sales Co. (3-147) 








4. Melting * Refining - Casting 





Alloying Agents 
Exothermic Alloying Agent. Chromium 
Mining & Smelting Co. (4-47) 
Ferro-titanium and Other Alloys. Titanium 
Alloy Mfg. Co. (4-56) 
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New Steel Making Alloys. Vanadium 
Corp. of America. (4-43) 


Auxiliaries 


Magnetic Separators. Dings Magnetic 
Separator Co. (4-66) 


Melting Furnaces and Parts 


Melting Furnaces and Equipment. Mahr 

Manufacturing Co. A series of 4 one-page 

bulletins related to melting furnaces of the 

pot and crucible type, oil burning ladle 

heaters, and oil regulating valves. All 

bulletins are illustrated and discuss briefly 

the furnace equipment. (4-74) 

High Frequency Furnaces. Ajax Electro- 
thermic Corp. (4-60) 

Cutting Crucible Costs. Crucible Manu- 
facturers’ Association. (4-36) 

Rocking Electric Furnaces. Detroit Electric 
Furnace Co. (4-52) 

Electric Melting Furnaces. Pittsburgh Lec- 
tromelt Furnace Co. (4-61) 

Electric Melting Furnaces, Top Charging. 
Swindell-Dressler Corp. (4-71) 


Raw Materials 

Reclaiming Scrap Metal. Dreisbach En- 
gineering Corp. (4-63) 

Silvery Pig Iron. Jackson Iron & Steel Co. 
(4-64) 





9. Heating * Heat Treatment 





Atmospheres and Generators 


Surface Hardening. Chapman Valve Mfg. 
Co. (5-149) 

Control of Furnace Atmosphere. C. I. 
Hayes, Inc. (5-33) 

Gas and Air Scrubbers. Peabody Engineer- 
ing Co. (5-203) 

Drying Air or Gases. Pittsburgh Lectro- 
dryer Co. (5-65) 


Auxiliaries 


Heat Treating Auxiliaries. American Man- 
ganese Steel Div., Am. Brake Shoe & Fadry. 
Co. Heat treating containers, retorts and a 
variety of furnace fixtures are described and 
illustrated in this 16-page booklet. The 
story behind the manufacture of these 
products is also very well presented. (5- 
248) 

Fuel Oil Gasifier. American Gasifier Co. 

(5-138) 
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Curburizing Boxes. Pressed Steel Co. (5- 
245) 

Butterfly Valves. R-S Products Corp. (5- 
183) 

Wire Mesh Baskets. Rolock, Inc. (5- 
235) 


Baths and Compounds 


Balanced Carburizing Baths. American 
Cyanamid & Chemical Co. (5-135) 
Heat Treating Baths. A. F. Holden Co 

(5-219) 
Steel Protection. National Copper Paint 
Co. (5-172) 


Blowers and Compressors 


Steam-Driven Compressors. Ingersoll-Rand 
Co. (5-215) 

Centrifugal Compressors. B. F. Sturtevant 
& Co. (5-237) 


Burners 


Pre-Mixing Burners. Kemp of Baltimore 

The use of the pre-mixing principle for 

burners in heat treating applications are de- 

scribed and many installations illustrated 

(5-257) 

High Pressure Inspirators. North Ameri 

can Mfg. Co. Another informative 4-page 

folder with vital information on high 

pressure inspirators for natural gas. Speci 

fications and prices are listed. (5-249) 

Oil Burning Equipment. Chicago Flexibl 
Shaft Co. (5-170) 

Controlled Luminous Flame for Billet Heat 
ing Furnaces. Morgan Construction Co 
(5-147) 


Electrical Hardening and Heating 


Induction Hardening. Ohio Crankshaft Co. 

In 14 pages the induction hardening process 

is discussed and its, advantages and appli 

cations pointed out. The booklet is well 

supplemented with photographs and graphs. 

(5-246) 

Electric Forging Heaters. American Car & 
Foundry Co. (5-23) 

Induction Heating Equipment. Induction 
Heating Corp. (5-226) 


(Continued on Next Page) 
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High Frequency Converters. Lepel High 
Frequency Laboratories, Inc. (5-124) 


Furnaces 


Furnaces and Furnace Equipment. Amsler- 
Morton Co. A large 24-page booklet illus- 
trating equipment for almost every use in 
the heating and heat treating field. It is this 
company's 25th anniversary publication. (5- 
256) 


Radiation-Type Heat Treating Furnaces. 
Bennett Insured Steel Treating Co. A heat 
treating furnace in which the heat is sup- 
plied by radiation, producing a non-oxidiz- 
ing atmosphere for heat treating high speed 
tool steels and dies is described in this 4- 
page folder. (5-247) 


Pit-Type Convection Furnace. Hevi Duty 
Electric Co. A 2-page leaflet gives briefly 
the application, operation and control of 
the pit-type convection furnace. A table of 
specifications is included. (5-252) 

Direct Radiant Heat Gas Furnaces. Selas 
Company. Fourteen pages describe the di- 
rect radiant heating technique and discuss 
18 varied furnace installations in the met- 
als and metals-products field. (5-254) 


Furnaces in the Aircraft Industry. Surface 
Combustion Corp. The role that these gas- 
fired furnaces are playing in heat treating 
departments of aircraft plants is related. 
Illustrations of some typical installations, 
with operating data, are given. (5-253)° 


Car Hearth Heat Treating Furnaces. Vul- 

can @orp. A 4-page folder briefly outlines 

their line of car hearth furnaces for nor- 

malizing, annealing or heat treating. (5- 

255) 

Electric Pot Furnaces. American Electric 
Furnace Co. (5-97) 

Furnaces, Burners, Etc. American Gas 
Furnace Co. (5-144) 

Blowerless Furnaces. Baker & Co. (5- 
168) 

Very High Temperature Furnaces. Burrell 
Technical Supply Co. (5-186) 

Heat Treating Furnaces. Drever Co. (5- 
215) 

Bright Annealing. Electric Furnace Co. 
(5-44) 

Bright Annealing and Heat Treating Fur- 
maces. Charles F. Kenworthy, Inc. (5- 
48) 

Furnaces for Armament. Lindberg Engi- 
neering Co. (5-236) 

New Gas Carburizing Process. Lithium 
Corp. (5-211) 

Gas-Fired Tool Hardening Furnace. WNa- 
tional Gas Furnace Co. (5-234) 


Car Type Furnaces. W. S. Rockwell Co. 
(5-148) 

Gas-Fired Oven Furnaces. Rolnick Testing 
& Mfg. Co. (5-175) 


Gas Converters and Controlled Atmosphere 
Furnaces. Sargeant & Wilbur Co. (5- 
165) 

Clean Hardening for High Speed Tools. 
Sentry Company. (5-202) 

Electric Salt Bath Furnaces. Upton Elec- 


tric Furnace Div., Commerce Pattern 
Foundry & Machine Co. (5-217) 


Rotary Hearth Furnaces. Lee Wilson Sales 
Co. (5-176) 


Ovens 


Near Infra-Red Process. Fostoria Pressed 
Steel Corp. A 16-page presentation, with 
illustrations of various applications and 
equipment of this radiant energy process 
for baking, drying, preheating, etc. (5-251) 
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Foundry Ovens. Gehnrich Corp. A com- 

prehensive, descriptive treatment of their 

line of foundry ovens for core baking and 

mold drying. Sixteen pages, profusely illus- 

trated. (5-250) 

Foundry Ovens. Despatch Oven Co. (5- 
187) 





6. Refractories * Insulation 





Refractory Coating Material. Brickseal Re- 
fractory’ Co. The problem of maintaining 
furnace walls is discussed, and a method 
of repair explained. A 4-page folder with 
illustrations of the repair procedure. (6-67) 


Refractory Concrete. Atlas Lumnite Ce- 
ment Co. (6-56) 

Basic Refractories. Basic Refractories, Inc. 
(6-59) 


Heavy Duty Refractories. Carborundum 
Co., Refractory Div. (6-45) 

Furnace Refractories. General Refractories 
Co. (6-65) 

Pocket Cost Calculator for Refractories and 
Insulation. Illinois Clay Products Co. 
(6-57) 


Structural Insulation for Ovens.  Johns- 
Manville Co. (6-62) 

Super Refractories. Charles Taylor Sons 
Co. (6-16) 

Vitreous Silica Pipes, Fittings. Thermal 


Syndicate, Ltd. (6-50) 


1. Welding 








Brazing 
Electric Salt Bath Brazing. Ajax Electric 
Co., Inc. (7-63) 


Silver Brazing Alloys. Handy & Harman. 
(7-88) 


Soldering, Brazing Flux. Special Chemicals 
Corp. (7-67) 

Electric Arc Welding 

Stainless Steel Welding. Arcos Corp. An 


_instructive 11-page publication on the weld- 


ing of stainless steel. Tables showing cur- 

rent values, weld metal characteristics, de- 

position data and heat treatment are fea- 

tured. (7-103) 

Arc Welding Check List. Hobart Brothers 

Co. A_ vest-pocket size pad with hints 

about 23 arc welding applications. Ques- 

tions concerning them are interestingly pre- 

sented and well illustrated in 40 pages. (7- 

102) 

Welding Electrodes. Alloy Rods Co. (7- 
97) 

Welding Directory. Lincoln Electric Co. 
(7-56) 

Stainless and Heat Resisting Electrodes. 
Maurath, Inc. (7-2) 

Arc Welding Electrodes. Metal & Thermit 
Corp. (7-47) 

Stainless Steel Welding Wire. Page Steel 
& Wire Div., Am. Chain & Cable Co. 
(7-93) 


Flame -Processing 


Progress in Flame Processing. Air Reduc- 
tion Sales Co. -A very attractive 54-page 
booklet, beautifully illustrated, presents an 
over-all picture of the products produced 
by Air Reduction, and the uses of these 
products. (7-100) 


Oxyacetylene Welding and Cutting. Linde 
Air Products Co. (7-75) 


Gas Welding 


Low Temperature Welding. Eutectic Weld. 
ing Alloys, Inc. A complete, compre. 
hensive treatment of the subject of the low 
temperature welding process. 32 pages, it 
covers description of process, applications 
and welding procedure for numerous 
metal forms and metals. (7-104). 


Resistance Welding 


Resistance Welding Controls. Weltronic 

Corp. Heat controls, synchronizers, syn. 

chronous timers and complete machine con- 

trols are all fully described in this 4-page 

folder. Particular attention has been paid 

to the specific applications of the numerous 

models. (7-101) 

Resistance Welding Electrodes. Electroloy 
Co., Inc. (7-54) 

Resistance Welding Control. General Elec. 
tric Co. (7-58) 

Resistance Welding Data Book. P. R. Mal- 
lory & Co. (7-87) 

Seam Welders. Taylor-Winfeld Corp. (7- 
99) 

Spot Welding Timers. Westinghouse Elec- 
tric & Mfg. Co. (7-77) 


8. Metal-Working 








Forming 

Metal Spinning. Milwaukee Metal Spin- 

ning Co. Metal spinning is an intriguing 

method of metal forming. In this 4-page 

folder, a few of the highlights of the 

process are described. (8-101) 

Grinding Facts. Norton Co. A question ind 

answer booklet, 31 pages, especially in- 

tended for new operators of grinding ina- 

chines. Instructive and clearly presenied, 

with manifold expository illustrations. (8- 

105) 

Forming Aluminum and its Alloys. Alun 
num Co. of America. (8-88) 

Die Matrix Alloys. Cerro de Pasco C: 
Co. (8-106) 

Stamping Machine. Chambersburg En- 
gineering Co. (8-99) 

Presses for Powdered Metals. Kux Maciiine 
Co. (8-62) 

Powder Mixing Machines. National En- 
gineering Co. (8-92) 

Powder Metallurgy Presses, Molds. \. J. 
Stokes Machine Co. (8-54) 


~ 


~ 


er 


Machining 


Sintered Carbide Cutting Tools. Firth 
Sterling Steel Co. A user's handbook on 
sintered carbide cutting tools has just been 
issued, which tells how to make, use and 
maintain the tools. A new 12-page tool tip 
size and price list has also been published. 
(8-104) 


Steel and Metal Cutting Tools and Blanks. 
McKenna Metals Co. An excellent booklet, 
36 pages, gives the complete story of steel 
cutting carbide tools and blanks—examples 
of uses, grade selection and design, and 
tips on using carbide tools. (8-103) 


Carbide Tools. Tungsten Carbide Tool Co. 
A 4-page bulletin covering the company’s 
new line of cutting tools. Specifications and 
prices are given for steel-cutting, cast irom 
and non-ferrous cutting tool grades. (8-100) 


Tantalum-Tungsten Carbide Tools and 
Blanks. Vascoloy-Ramet Corp. A useful, 27- 
page catalog lists typical single point tool 
styles, and gives a grade selector chart and 
tables for computing costs of standard tgols, 
blanks and special blanks. (8-102) 
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Cemented Carbide Loots and Dies. Car- 
boloy Co., Inc. (8-38) 


Tool Steels and Tooling. Carpenter Steel 


Co. (8-48) 
Cutting Oils, Cities Service Oil Co. (8- 
19) 
Machining Zinc Die Castings. New Jersey 
~ Zinc Co. (8-69) 
Cutting Oils and Industrial Lubricants. D 


A. Stuart Oil Co. (8-91) 





9. Cleaning ° Finishing 





Cleaning 

Airless Abrasive Blast Cleaning. American 
Foundry Equipment Co. Sixteen pages, an 
informative pamphlet on abrasive blasting 
using the centrifugal force principle. Ex- 
plains the principle and mechanism in- 
volved, its advantages and applications. 
(9-121) 


Alkali and Emulsion Cleaners. Detroit Rex 


Products Co. A 4-page folder containing a 
pictorial story of the varied applications of 
kali cleaners and strippers and emulsion 
cleaners. (9-122) 


fing, Polishing and Rubbing Composi- 
Park Chemical Co. The various com- 

tions available, their properties and 
and general directions for their use 

briefly but concisely presented in a 4- 
folder on buffing, polishing and rub- 
materials. (9-123) 


Barrel Cleaning. Whiting Corp. A 
cleaning unit for medium and small 
foundry castings using a mixture of 
and water at high pressure is clearly 
ined. Illustrations of the unit in oper- 
) are included. (9-124) 


ining Machines. Alvey-Ferguson Co. 
9-119) 

trochemical Descaling. 
Div., Bullard Co. (9-88) 


ishing Wheel Pre-coating Material. Lea 


Bullard-Dunn 


Mfg. Co. (9-117) 
Cleaning for Plating. Macdermid, Inc. 
(9-110) 


ncentrated Industrial Cleaners. 
vania Salt Mfg. Co. (9-46) 


Pennsyl- 


Chemical Treatments 


Blackening Iron and Steel. Alrose Chemi- 


cal Co. (9-95) 

Blackening Steel. E, F. Houghton & Co. 
(9-108) 

Electroplating 


Temperature Control for Plating Operations. 
Foxboro Co. Automatic temperature con- 
trol instruments for plating baths are dis- 
cussed. A double page spread folder with 
illustrations. (9-126) 

Electroplating Generators. 


tric Mfg. Co. (9-79) 


Columbia Elec- 


Metallic Coatings (Non-electrolytic) 


Rust Prevention for Iron and Steel. Parker 
Rust Proof Co. A 24-page booklet describ- 
ing a process to inhibit rust formation on 
iron and steel. Many illustrations are in- 


cluded. (9-125) 

Rustproofing. International Rustproof 
Corp. (9-120) 

Pickling 


Corrosion Resistant Ceramics. 


Atlas Min- 


eral Products Co. (9-72) 
Pickling Agent. Monsanto Chemical Co., 
Merrimac Div. (9-63) 


Pickling Inhibitors. 


Oakite Products, Inc. 
(9-112) 
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10. Testing » Control 





Control Instruments 


Automatic Control Instruments Index. Bris- 
tol Co. A condensed index of the Bristol 
products and the engineering service they 
offer. Includes all types of air operated 
and electrically-operated automatic control 
instruments. (10-204) 


Proportioning Control System. Brown In- 
strument Co. The 22-page bulletin thorough- 
ly describes a proportioning control system 
for furnace equipment. There are numer- 
ous diagrams and illustrations to augment 
the description. (10-209) 


Recording Instruments for Temperature and 
Pressure. C. J. Tagliabue Mfg. Co. A 25- 
page booklet, informative, well-written and 
illustrated, contains a listing catalog, data 
on various tube systems and the story of 
recording instruments in industry. (10-208) 


Automatic Tem- 
(10-95) 


Thermocouple Protecting Tube. 


Temperature Controllers. 
perature Control Co. 


Elematic 


Corp. (10-198) 

Thermocouples and Accessories. Charles 
Engelhard & Son. (10-154) 

Pyrometer Control. Illinois Testing Labo- 
ratories, Inc. (10-42) 

Portable Potentiometer Pyrometer. Lewis 


(10-163) 
Gases. 


Engineering Co. 
Co. 


Measuring Furnace Permutit 


(10-195) 
Immersion 
ment Co. 


Pyrometer. Pyrometer Instru- 


(10-8) 


Hardness Testing 

Portable Brinell Hardness Tester. 
King. (10-148) 

Microhardness Tester. 
Inc. (10-156) 


Hardness Conversion Tables. 
chanical Instrument Co. 


Andrew 
Eberbach & Son Co., 


Wilson Me- 
(10-92) 


Inspection Devices 


Magnaflux Inspection. Magnaflux Corp. A 

new series of units for inspection of metal 

for defects by the Magnaflux principle are 

illustrated and described in a 4-page folder. 

(10-206) 

Measuring Coating Thickness. 
Instrument Co. (10-118) 


Surface Smoothness Tester. 


American 


Brush Develop- 


ment Co. (10-192) 
Dial Indicators. Federal Products Corp. 
(10-125) 


Carbon Meter. E. Leitz, Inc. (10-202) 


Profilometer for Roughness Measurements. 
Physicists Research Co. (10-203) 


New Illuminated Magnifier. E. W. Pike & 
Co. (10-58) 


Mechanical Testing 
Micro-Mechanical Study of Welds. 


at the symposium on welding iron and steel 


of the Iron & Steel Inst. in 1935—authori- 
consisting of 20 


tative and educational, 
pages. (10-207) 

Torsion Impact Machine. 
wark Div. (10-99) 
Fatigue Testing Machines. 

Machine Co. (10-201) 


Strain 


Universal Testing Machines. 


Photomicrographic Equipment. 


a. 
Ferner Co. A reprint of a paper presented 


Baldwin-South- 


Krouse Testing 





Please Use the Coupon 
on Page 831 








and Extensometers. Tinius 
(10-161) 
Riehle Test- 


Gages 
Olsen Testing Machine Co. 


ing Machine Div., Am. Machine & 
Metals Co. (10-144) 

Tensile Testing of Fine Wire. Henry L. 
Scott Co. (10-55) 


Metallographic Equipment 


Bausch & 


Lomb Optical Co. (10-90) 
Metallurgical Testing Apparatus. Adolph 
I. Buehler. (10-80) 
Metallographic Polishing Machine. Cincin- 


nati Electrical Tool.Co. (10-193) 
Metallurgical Polishing Equipment. Tracy 
C. Jarrett. (10-174) 
Radiography 


Gamma Ray Radiography. Canadian Radi- 
um & Uranium Corp. (10-172) 
Modern Industrial Radiography. 
Kodak Co. (10-177) 
The X-ray in Industry. 
X-ray Corp. (10-10) 
Industrial X-ray. Kelley-Koett Mfg. Co. 


Eastman 


General Electric 


(10-185) 

Radium for Radiography. Radium Chemi- 
cal Co. (10-81) 

X-ray Machines. Westinghouse X-ray Co 
(10-164) 

Spectrography 


Analyzing Spectrographic Plates or Film. 
Leeds & Northrup Co. Twelve pages de- 
voted to their equipment for spectrographic 
analysis. A clear exposition of the various 
parts of the microphotometer and _ their 
functions is given. (10-205) 


Laboratory Aids 

Salt Spray Test Containers. Alberene Stone 
Corp. of Virginia. (10-120) 

Film and Plate Processing. 
Dietert Co. (10-189) 

Laboratory Equipment. 
ment Co. (10-194) 


Harry W. 


Laboratory Equip- 





11. General 





Safety Equipment Catalog. American Op- 
tical Co. Complete protection from head to 
ankles is provided by the safety items de- 
scribed in this 111-page catalog. (11-32) 

Dust Respirator. DeVilbiss Co. The fea- 
tures of the new respirator are discussed in 
a 4-page folder. A large, cut-away illustra- 
tion shows the respirator’s construction. 


(11-31) 

Chemicals for All Industries. E. 1. du- 
Pont de Nemours & Co., Inc. Many metal- 
lurgical engineers will have use for this 
32-page quarterly price list of chemicals 
for all industries. (11-33) 

Chilling Unit for Sub-Zero Temperatures. 
Kold-Hold Manufacturing Co. This unit, 
with many uses in the metal industries 
where sub-zero temperatures are required, is 
clearly described and illustrated in a 4- 
page folder. (11-34) 


New Metal and Furnace Periodical. Ajax 
Metal Co. (11-29) 

Dust Collectors. Pangborn Corp. (11- 
24) 


Air Control. A. Schrader’s Son Div., Sco- 


vill Mfg. Co. (11-30) 

Vacuum Cleaning in Industry. Spencer 
Turbine Co. (11-28) 

Magnetic Separators. Stearns Magnetic 
Mfg. Co. (11-25) 








833 














oo  ENIWdIN DT | 


bn ROOUEA 
—— . es Senet i 
; oh . é 


on 











-ysenbes go uoljuurojur zeyjmng 
"Jeny 1eq]T@ WWM Seuor [[O ur AjfurosrUN emmpor]8dutey 
[DUCYdeoxe emyDoe; seoDUIN; eseTy ‘pery SMB 10 IE 
‘seopuiny edAy YO}OQ [OUCWUeATOD &q permbez sD 





S29VNUNd HLNVOH YI7708 WIA 








and the answer is under his thumb 


—the metal in the pencil — may be the best metal to | 
meet the requirements. What other metal offers such industrially valu- 
able qualities as SILVER? 


It is one of the most ductile and workable metals known and combines | 
readily with other metals to make useful alloys that have unusual proper- 
ties. Silver is practically indestructible in its immunity to many kinds of 
corrosion and it is a superior conductor of electricity and heat. Silver is the 


whitest of metals and has high reflectivity. It also has excellent germicidal 
qualities and the salts of silver are photo-sensitive. 





Industry is becoming increasingly aware of SILVER, learning that its cost 


is often unimportant compared to its advantages — almost negligible in 
many cases, due to the small quantity needed. 


Much vital data concerning Silver and its industrial uses is on record and 
readily available through the Service described at the left. If you have a 


specific metal problem, find out whether Silver can help to solve it. We 
invite you to write us. 


AMERICAN SILVER PRODUCER’S RESEARCH PROJECT 
Under Direction of Handy & Harman 
82 Fulton Street New York, N. Y. 





% 


lf it’s a metal problem, think of SILVER! 























Silver laminated to unrestricted 
base metals in wire, flatstock or 
fabricated parts makes good con- 
ductive material-strong, depend- 
able and capable of carrying cur- 
rent without loss or deterioration. 
So do low cost silver alloys— also 
available in all forms. 








Silver laminated metals—in flat 
stock, coils or tubing—are eco- 
nomical metals to use under cor- 
rosive conditions. The solid silver 
surface provides the protection 
from corrosion. And the base met- 
al—permanently bonded to the sil- 
ver—adds strength and rigidity. 








Due to General Plate’s precision 
manufacturing processes, laminat- 
ed silver metals are produced at a 
cost which makes them practical, 
when compared with solid preci- 
sion metals, for almost all appli- 
cations—regardless of size, shape, 
type or quantity required. 


























Silver Laminated Metals may Solve Your Substitute Problem 





See if it is possible for you to make good use of | to meet unusual requirements economically. There 


the many types of laminated metals that General is a possibility that General Plate can pull you out 
Plate engineers are producing for equipment manu- of your metal hole. If you have any requirements 
facturers. For many years General Plate have special- simply write, specifying them. Your request will be 


ized in developing laminated combinations of metals —_ attended to promptly and confidentially. 


General Plate Division of Metals & Controls Corp. 


Metals and Controls Corporation Divisions manufacture the following products: Laminated & solid precious metals, 
electrical contacts —Solid and rolled plated precious metalsinallforms Truflex Thermostatic Bimetals. 


34 FOREST STREET - - - ATTLEBORO, MASSACHUSETTS 
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For You 
GENTLEMEN 


a priority on pulechritude 





The new 1942 Varga Girl Calendar personalized 
with your company imprint —a generous gift for 
your patrons. 


Esquire has produced another Varga Girl Calendar 
... 0 1942, four-color, |2-page edition ... 12 times 


better than the tremendously popular 1941 calendar. 


And this year, for the first time, we're allowing 
personalization of the Varga Girl Calendar .. . 
allowing your company to have imprinted on the 
front of each calendar, or on each of the 12 pages, 
your company's name, address, and nature of busi- 
ness. In short, the 1942 Varga Girl Calendar is now 
available in quantities over 100, as your company’s 
personalized gift to its patrons . . . a spectacular 
_and beautiful ambassador of good will. 


So, gentlemen, don't keep the Varga Girl waiting! 
She has a limited supply of paper stock and a block 
of dates a year in advance. But she's ready and 
willing to carry your best wishes to your best cus- 
tomers ... for all of next year. 


Just fill in, clip out, and order today! a 





1941 


ESQUIRE — 919 N. MICHIGAN AVE., CHICAGO, ILL. 


Please enter the following order for: 


COMPANY NAME — ~ oo Fe 
ADDRESS ___ 

CITY-STATE 

ADVERTISING COPY ____ 


eee copies of Esquire's 1942 Varga Girl Calendar without 
PEs 8h cccacecnstentsdiua €6n0s @ 25¢ each 


ery re copies of the calendar with our company name, ad- 
dress, and the line of advertising as shown above, on 
the fly leaf of each calendar........... @ 27c each* 


eyes copies of the calendar with our company name, ad- 
dress, and line of advertising copy on each of the 
12 pages of the calendar (no imprint on the front 
EN 6 bc.agicenccoeabbone capnats a6 @ 30c each* 
[] Send me the quantity of calendars indicated above. 


[] | shall send you a list from which to address and mail 
these calendars without extra cost. 


Re SS ee is enclosed as payment in full for the calendars. 


[} Please send me the calendars C.O.D. 


ORDERED BY _.__-_ iildtinns 
POSITION — eee ey 


*The rates quoted above for imprinting apply only for 
quantities over 100 and include shipping to your address of 
each calendar in a separate mailing envelope, or addressing 
from a list you furnish us and mailing from our office at no 
extra cost to you. 
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NICKEL 


Practical answers to many questions 














about the selection, fabrication and uscs 
of Nickel alloys are quickly available to 
you. This helpful information we have gath- 

ered, checked and condensed into convenient 
printed form. It is useful both to experienced men 
handling new materials or performing unfamiliar opera- 
tions...and to new employees. This literature is available upon 
request. You are also offered the assistance of our technical staff 
in solving material problems arising from a temporary lack of Nickel. 
Our engineers are offering timely suggestions to many vital industries 
during the present emergency. Your request for literature or personal con- 


sultation will receive our prompt attention. 


THE INTERNATIONAL NICKEL COMPANY, INC. new’ vor, x. ¥. 


838 METALS AND ALLOYS 


— 
» 





™ 2 
: 15 ae 





PAI 
IN: 


aircraft 
Camovfiagind 


Cantonments 


Combat cars 


Guns 


industrial , 
quipment 


lants 


Marine E 


Pontoon Bridges 


Scout Cars 


Shells 


Troop Ca 
And In Many Other 


rriers— 


ones 


‘ts 


8 ZINC 


Pita a Pe 


4 
ar De fee 3 


SANS 


, 


Fine A Cite 


BRASS 


or aie 


~ Po a - 
7 < 
Fee pea cs | 
} 


SAIC 


Se Ban, : é, ; 
Span? 


ne Tit 


me 


New: Nie ea, 


Zing C 


nn, 
a 


WEP AN . 
eS Nest ivi: 


ro ; ~ 
/ Dey Jers: ee 

















Lebanon Offers 30 Years Experience...and 
More Than 30 Alloys for Steel Castings 


ON DECEMBER 11, 1911, the Lebanon Steel Foundry cover a broad range of applications in many fields. 
was organized by the two men who still head it—W. H. The right men using the right methods for the righ‘ 
W orrilow, President and T.S. Quinn, Treasurer. Lebanon’s kind of American defense—that is the immediate picture 
thirty-year study of foundry practice (domestic and at Lebanon. Meanwhile, Lebanon metallurgists are 
Kuropean)...Lebanon’s thirty-year development of studying future applications for stainless steel castings 
alloys for wider and wider ranges of casting application ...and are ready to discuss significant developments 
... today make Lebanon the choice of those who insist with forward looking organizations. 

on fine craftsmanship and expert design. j 


The famed Circle Q now marks castings made in LEBANON STEEL FOUNDRY + LEBANON, PA. 


more than thirty different alloys. These Lebanon Steels 


ORIGINAL AMERICAN LICENSEE GEORGE FISCHER (swiss CHAMOTTE) METHOO 


LEBANON Stainless and Special Ulloy STEEL CASTINGS 
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Turbo Compressors 


HARTFORD, 


35 to 20,000 cu. ft. 
to 300 H.P. 
8 oz. to 5 lbs. 


TURBINE COMPANY CONNECTICUT 
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SEND FOR YOUR FREE COPY 


Firth-Sterling Steel Company, 
McKeesport, Pa. 


Please send my copy of the USER’S 
HANDBOOK OF FIRTHITE SIN- 
TERED CARBIDE CUTTING 
TOOLS to 
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HERES THE BOOK 


— ene ae ~ 
ae geet ates - 
seer eaten acaasaia — 
— _ananaaameml 


Nearly all the facts you need to know about the select: 
making, use, and maintenance of Carbide Cutting Tools a 
packed into the pages of this 64 page, 2 color, pock 
size handbook, just off the press. It’s yours for the askin 

. a Firth-Sterling contribution to the National Defen: 
effort, where practical knowledge of Carbide Tools 
essential to increased production. Every machine too! 
operator and apprentice, tool engineer, tool room for: 
man, machine shop superintendent, or anyone concerned 
with the purchase, use and care of small tools, should 
have this invaluable book. A request on your company 
letterhead or on the coupon at the left will bring your 
copy by return mail. The supply is limited, so act at once. 


FIRTH-STERLING 


McKEESPORT, PENNSYLVANIA 
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You doubtless know that Monel combines 
strength with excellent resistance to corro- 
sion. But do you know that newer members 
of the Inco Nickel Alloy family combine 
varying degrees of strength with other useful 
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STRONG, RUSTLESS Medals 


One of these metals is extra hard and non- 
galling; two are free-machining, two heat- 
treatable, one is non-magnetic, one especially 
adapted for high temperature service, while 
several make excellent spring materials for 
use under different conditions. 





xe ~ 
INCONEL 


_.each with a DIFFERENT PLUS! 


a MONTEL S$ MONTEL x MONTEL 


Knowing the individual characteristics o! 
the Inco Nickel Alloys, will better enable 
you to meet the requirements of defense and 
























































’ _ it . o. ther contracts. Write for the booklet 
‘ytra hardness, heat-resistance, non-magnetism, ther | write for | let, 
I ‘ 4 8 “Individualized INCO NICKEL ALLOYS. 
free-cutting and other qualities available Address: 
in INCO Nickel Alloys THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York, N. Y. 
AVERAGE MECHANICAL PROPERTIES 
INDIVIDUALIZED Yield - r 
ensile ie ongation| Hardness | Impact 
aaa ceinaaatatiaeee Condition Strength | Strength in 2 in. Brinell Strength 
1000 psi. 11000 psi.| per cent [3000 kg. Izod 
MONEL* GENERAL PURPOSE ALLOY ET \seecsnesedsse 75 35 40 125 105 
Corrosion Resistance, Strength, Hot-roiled .........ccc0% 90 50 35 150 110 
Hardness, Toughvess. Cold-drawn ............ 100 80 25 190 95 
Attractive Silvery White Color. Cold-rolled, hard-temper. . 110 100 5 240 
FREE CUTTING Hot-rolled .............. 85 45 35 145 96 
For High Speed Machining. Cold-drawn ............ 90 75 25 180 99 
EXTRA STRENGTH AND HARDNESS ( Asrolled 16 - “ a4 the 
comparable to heat treated alloy | Hot-rolled ) Heat-treated 150 110 25 280 40 
seek. { As-drawn 115 85 25 210 56 
poet ee Cold-drawn ) Heat-treated.| 155 115 20 290 26 
Non-magnetic. 
a FREE CUTTING Hot-rolled | Asfolled 105 65 40 185 
Le KR” MONEL* Extra Strength and Hardness. | Heat-treated 150 105 25 280 
g Heat Treatable. Ciba drawn { As-drawn 115 85 25 215 
4 Non-magnetic. ) Heat-treated. 155 115 25 290 
seus 
ee Nk HARDNESS ( Annealed 90 70 3 275 
2 N ii Sand-cast { As-cast ...... 130 100 2 320 
ita | Heat-treated .. 130 100 2 350 
CORROSION RESISTANCE EE wekwheseesa wee 70 20 40 100 120+ 
ii .445 Protection for Pure Products. ee 75 25 40 110 120+ 
Magnetic below 680° F. CE iii oie ann 0 os 95 70 25 170 120+ 
Good Electrical Conductivity. Cold-rolled, hard-temper .. 105 95 5 210 
EXTRA STRENGTH AND HARDNESS 
joeres { As-rolled 105 50 35 180 120+ 
y Abie 118.43 Rage = Heot Treatable. Hotroned } itscttrected..| 170 130 15 320 25 
Excellent Spring Properties. t hiteen 120 90 25 220 120 -+- 
Good Electrical Conductivity. Cold-drawn Sail Geentteadl 175 135 15 340 25 
Magnetic. : 
INCONEL* HEAT RESISTANCE eee 85 35 45 150 | 120+ 
Retains Strength. POUOWRTEE oc cccccedecons 100 60 35 180 110 
Resists Oxidation. C “s6'oSnescoses 115 90 20 200 85 
High Corrosion Resistance. Cold-rolled, hard-temper .. 135 110 5 260 





*“MONEL” and other trade-marks which have an asterisk associated with them are trade-marks of The Internationa! Nickel Company, Inc. 


INCO NICKEL ALLOYS 


MONEL + “K” MONEL + “S” MONEL * “R” MONEL - “KR” MONEL * INCONEL + NICKEL © “Z” NICKEL 
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Sheet... Strip...Rod...Tubing...Wire... Castings 
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ALUMINUM, 
DEFENSE, 
AND YOU 
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SIX MORE PLANTS W 
IN FIVE STATES 





er 
ON THE WAY bt 
DEFENSE PLANT CORPORATION OWNS THEM. v 
We’ve been designated to build them .. . fast. a 

e 
Actually, when the names went on the dotted lines of “i 
the contract on August 19, we had already placed more a 
than $16,000,000 worth of orders for some of the equipment 
and materials it takes longest to make and get. F 


FIVE OF THESE PLANTS will smelt aluminum. Their combined 
capacity is planned for more than 500,000,000 pounds a year, 
which is greater than the nation’s entire produc- 


tion of aluminum in 1940. Locations: Massena, 


N. Y., Spokane, Wash., Troutdale, Ore., Los 





Angeles, and in the State of Arkansas. 
The sixth plant will refine alumina from bauxite. Its billio 


pounds-a-year capacity adds 58% to the nation’s alumi: 


capacity. It will be located at Bauxite, Arkansas. 


HOW GOES CONSTRUCTION? At this writing, as fast as tit 





is secured to the sites, contracts are being let for grading anc 
foundations so as to be ready for the structural steel, which 


is coming as rapidly as it can be gotten. 


What is more important, the aluminum plants 


are scheduled to deliver ingot by the summer of 





1942; the refining plant to deliver alumina in 





early summer, 1942. 
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WE'VE ASSIGNED a large staff of men full time to headquarters 


engineering, purchasing, and accounting on this government 


building job. 


We’re sending competent and experienced management men 
out on these jobs as superintendents and other staff 
executives on construction, and for subsequent oper- 
ation of such of these plants as we 


are designated to operate. 





EVERY KNOWN IMPROVEMENT in design 
and construction and equipment is being incorporated in 
these plants. We intend that every dollar that will be spent 
all be the best dollar’s worth that experience can build. 
do not make one cent of profit from this assigned 


b of construction. 


Ve think we know how to get the government value-received 
r its money, because we are completing the expenditure 

more than $200,000,000 of our own 
noney in an expansion program which 
started after the beginning of the present 
war. Some of this expenditure is in new 
alumina and aluminum plants which will 
bring our own Alcoa capacity up to more 
than 700,000,000 pounds a year. The re- 
mainder is in tremendous expansion of facili- 


ties for fabricating every form of aluminum. 


DEFENSE, GENTLEMEN, is getting its aluminum. 


ALUMINUM COMPANY OF AMERICA 
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At right: After hardening, this die is used 
by the Gray Manufacturing Co. to stamp their 















company name on telephone coin boxes. Above: 
Heat-treater loading die into Vapocarb-Hump 
furnace. 



































FINELY-ENGRAVED DIES 


Deserve Vapocarb-Hump Hardening 


The question of how to handle this die in the hardening furnace might well be 
a problem in many heat-treats. Its original dollar-a-pound cost, for the steel, was 
of course redoubled several times as highly-skilled die sinkers labored over it, so 
that a bit of uneasiness as to furnace operation might well have been expected. 





But that wasn’t the case with this tool. The Gray Manufacturing Company, 
makers of telephone coin-boxes, use the Vapocarb-Hump hardening method on all 
tools like this, and there’s no reason for uncertainty in such cases. 


For the heat-treater has, in the Vapocarb-Hump Method, everything he needs 
| to assure successful handling of the die in the furnace. He can shut the air away 
| entirely, by means of Vapocarb atmosphere, thus eliminating all possibility of scale, 
pits, soft spots, and decarburization. He can see the temperature of the die, the 
temperature of the furnace, and the difference between them, and can control this 
latter to prevent warp. And the die itself will tell him when it enters the critical, 
and when it leaves, so that he can decide just when to quench it to secure the desired 
depth of hardness. Undaunted by the high value of the tool, the heat-treater can 
thus proceed to harden it so as to give it the longest possible life—many years, in 
this case. 


If your plant suffers from erratic performance of tools—even of low-priced ones 
| —Vapocarb-Hump hardening can probably help you. Ask for Catalog T-621. 
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Morse Improves Heat- 
Treatment by Using 
Micromax Pyrometer 


Sensitive and accurate control of te 
ture is of course not new to the Morse Twist 
Drill & Machine Co., but it is more easily 
secured now than ever before, in the healt 
treatment of high-speed steels, because the 
Company is using a Micromax Pyro, 
with a Rayotube as temperature detect; 


mpera- 


neter, 
yr, 
Milling cutters and similar tools are pre- 
heated before they enter the Company’s Haves 
high-speed-steel furnace, which the Micro. 
max is holding constant at the high hardening 
temperature. A batch of 6 tools, plus this 
holder, weighs only a few pounds. Neverthe. 
less, when it enters the furnace, the Micromax 
pyrometer is so sensitive that its record acty- 





Foreman examining record of Micromax Recording 
Controller. Below is full-size sample record, 
showing “spikes” caused by putting batches of 
drills into furnace. Note sensitivity ar eed of 
control, 

[i 3 
AHR.) et 
; | j 
0 100 

| | 

| 

Mes sak 3S ah ee 
; oe : 
Eb 4 
ally moves off at a right angle; i: seems 
almost to jump. And the instrument -imul- 
taneously calls for more heat energy. tem- 
perature rises in response to this c» |, the 
Micromax watches carefully, and shu'. down 
on the supply in such a way as to ret tem- 
perature to the control point with pron ptness 


and precision. So successful is the cont: >! that 
rejects due to heating are almost unknown. 


As the chart shows, the cycle of off-tem- 
perature-and-back is controlled so quickly 
and accurately that it’s represented by a 
single sharp spike on the record. Each spike 
thus indicates one batch of tools “signing” 
into the furnace, automatically, for accurate 
heat-treatment. The record guides both heat- 
treater and foreman, and is always ready to 
help convince either management or customer 
of the quality of heat-treatment. 


‘The Micromax sensitivity and responsive 
ness, which perform somewhat spectacularly 
here, are available for any type, size or make 
of furnace, or almost any other heat-using 
equipment. If you have a temperature-cof- 
trol problem, outline it and we will send the 
appropriate catalog. 


LEEDS & NORTHRUP COMPANY, 4925 STENTON AVE., PHILA., PA. 


LEEDS & NORTHRUP 








MEASURING INSTRUMENTS - TELEMETERS - AUTOMATIC CONTROLS - HEAT-TREATING FURNACES 












































FROM MINE TO CONSUMER 


“A.W.” Quality Plates ...Carbon, Copper or Alloy Sheared Plates 
—in any open hearth analysis to meet your specifications. Welding 
qualities, toughness, abrasion resistance, ductility . . . Ingots, Billets, 
Blooms, Slabs, Sheared Plates, Hot Rolled Sheets. Floor Plates for every 
flooring need. Steel Cut Nails in all types and sizes. “Swede” Pig 
Iron— Foundry, Malleable, Basic, Bessemer. “A.W.” Products have 
been an accepted standard for steel buyers for more than a century. 


ALAN WOOD STEEL COMPANY, CONSHOHOCKEN, PRA. 


SINCE 1826 : : DISTRICT OFFICES AND REPRESENTATIVES — Philadelphia, New York, 
Boston, Atlanta, Buffalo, Chicago, Cincinnati, Cleveland, Denver, Detroit, Houston, New Orleans, 
St. Paul, Pittsburgh, Roanoke, Sanford, N.C.,St. Louis, Los Angeles, San Francisco, Seattle, Montreal. 





Molybdenum steels give 


the required physical 


properties in heavy sec- 





tions at reasonable cost 
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In big hoists enormous loads are applied frequently since it machines well at the specified hardness (250 

and suddenly to the heavy-sectioned drum shafts. B.H.N. min.), the shafts can be bought in the heat 
One manufacturer of such equipment makes his {--~ated condition and simply finished in the user's 

shafts of Chromium-Molybdenum (SAE 4140) steel. saop — an important economy. 

Even in the 4 to 9 inch sections used, the steel develops Write for our free technical book, “Molybdenum 

the requisite fatigue strength and toughness. And, in Steel”. 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING DATA ON MOLYBDENUM APPLICATIONS. 
MOLYBDIC OXIDE—BRIQUETTED OR CANNED + FERROMOLYBDENUM + CALCIUM MOLYBDATE 
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HOTEL HOLLENDEN 


Se Cabernet 
THE NEIL HOUSE 
In Akron 
THE MAYFLOWER 


In evcatin, 0. 
HOTEL LANCASTER 


In Corning, N.Y. 
BARON STEUBEN HOTEL 


PCHECK WITH EVERY TRAVEL STANDARD 


R. F. MARSH 
Vv. P. & Gen. Mgr. 


THEODORE DeWiITT 
President 
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PRODUCTION POLICIES 


Questions — Answers 


for 


INDUSTRIAL EXECUTIVES AND ENGINEERS 





*A RECORD OF A FORUM 
held in the Engineering Societies Auditorium 
BY THE NEW YORK POST OF THE 
ARMY ORDNANCE ASSOCIATION 











@ What are the Various Forms of Government Bids? 
What Tax Provisions Apply on Government Contracts? 


© How Does the Government Aid in Procuring Additional 
Plant Facilities? 


® How May Financial Assistance Be Obtained? 
What are the Types of Government Contracts? 


® What are the Labor Provisions in Government Con- 
tracts? 


Nowhere Else Can This Authoritative Information 
Be Obtained So Quickly! 


Price $1.00 


REINHOLD PUBLISHING CORPORATION 
330 West Forty-Second St., New York. U.S. A. 
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NOW MORE THAN EVER 


No Room for Error! | 


GENERAL 
5 ( JN TR OLS relies 
on WILCO 


Thermometals 











“No compromise with quality” is a “must” with General 
Controls Co., maker of this sensitive thermometer- 
thermostat. And as the pioneer in use of bi-metals for 
thermometers as well as thermostats, it is only natural 
that General Controls relies exclusively on Wilco 
Thermometals. For commercial or defense purposes, 
you too will find that personal supervision of every 
order by Wilco principals assures maximum uniformity, 
minimum “rejects”. 

And just as Wilco meets these exacting requirements 
for thermometals to provide absolute dependability for 
temperature control—or reaction from temperature 
change—so do Wilco Electrical Contacts assure de- 
pendable service. For full information, write us today. 


The H. A.WILSON CO. 


105 CHESTNUT ST., NEWARK, N. J. 


Branches: Chicago and Detroit 


OXYGEN FREE HIGH CONDUCTIVITY 


7 Superior Copyae' 


FOR ALL PURPOSES 


OFHC Copper conforms to the A.S.T.A. Specifica- 
tion for electrolytic copper wirebars, cakes, etc., 
B5-27 with regard to metal content and resistivity, 
and is free from cuprous oxide. 

OFHC Copper is characterized by its freedom from 
casting defects and its bar-for-bar uniformity. Its 
freedom from oxygen results in great ductility and 
toughness as evidenced by its high reduction of area 
and resistance to impact. 

OFHC Copper withstands more working in hard 
condition when tensile strength is greatest, making 
it especially suited for products subjected to severe 
fabricating or service conditions. 


OFHC 


REG. U.S. PAT. OFF. 
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THE PROPERTIES OF LEAD 


Creep and Fatigue Resistance 


CREEP may be defined as the continuing deformation of a metal under a steady load and, in 
the case of lead it is appreciable under relatively low stresses at ordinary temperature. Where 
this may be an adverse factor in the use of the metal, it may be compensated for by the pres- 
ence of elements that increase the creep resistance. 


CREEP PERCENT PER HOUR 








Common or Chemical or Calcium Lead 
STRESS—lbs. per sq. in. Commercial Lead Copper Lead (.06% Cu) (.05% Ca) 
200 5 x 10°5 0.4 x 10°5 
300 3.5 x 10-4 1.5 x 10°5 
400 11 x 10°4 3 x 10°5 5 x 10°6 


The above results were obtained at room temperature. Rate of creep increases with rise in 
temperature and at 150°F Chemical or Copper-bearing lead would show the following: 


STRESS—lbs. per sq. in. CREEP PERCENT PER HOUR 
200 6 x 10-4 
300 5 x 103 
400 2.3 x 10-2 


Antimony and tin, in amounts of 1 to 3%, while tending to strengthen lead, appear to impair 
rather than improve creep resistance, particularly at stresses of 400 p.s.i. and lower. 


TIME FOR 1% EXTENSION 








400 Ibs. per sq. in. 300 Ibs. per sq. in. 
Common lead 60 days 110 days 
Common lead + 1% Sb ne 20 days 60 days 
Common lead + 3% Sn 30 days 80 days 





FATIGUE, or failure under repeated cycles of reversed bending stress, may be materially in- 
fluenced by the addition of other elements to the lead. 


ENDURANCE LIMIT AT 10,000,000 
CYCLES OF STRESS 




















700 f.p.m. 865 r.p.m. 
Commercial lead 700 p.s.i. 
Commercial lead + 2% Sn 700 p.s.i. 
Commercial lead + *4% Sb 1200 p.s.i. 
Commercial lead + .04% Ca 1500 p.s.i. 
Chemical lead 725 p.s.i. 
Copper lead (.06% Cu) 725 p.s.i. 
Tellurium lead (.045% Te)————---__-_-_— 1000 p.s.i. 


In oil-filled power cable and 
lead pipe or sheet installa- 
tions, subjected to low, steady 
pressure, creep is a factor to ‘< - 
be considered. = file AK 
(Photo at right: 115,000 volt, ey mt ,; 

oil-filled submarine cable -3 1 Ml ae 
after application of lead / 
sheath.) 


Repeated stresses caused by 
temperature expansions, or by 
vibrations, may cause fatigue 
failure. 

(Photo at far right: Aerial 
communication cable subjected 
to cyclic stressing.) 


; 








ST. JOSEPH LEAD COMPANY 


250 PARK AVENUE + NEW YORK « ELd’orado 5-3200 


THE LARGEST-PRODUCER OF LEAD IN THE UNITED STATES 
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X-RAY. 


DS capeTY FILMS 
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| X-RAY FILMS 
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n assured Supply of 
INDUSTRIAL X-RAY FILMS 


Are you using industrial x-ray films in the manufacture of vital defense 
products? As the world’s largest distributor of x-ray films, Picker 
carries in stock every standard make and size of fresh films at all 
times. Your order for a single dozen or 1000 dozen x-ray films will 
be shipped promptly. May we send you a catalogue and price list? 





World's Largest Distributors of X-ray Films and Supplies 


| PICKER X-RAY PX CORPORATION 


300. FOURTH AVENUE NE W -e°% © ee 8 ae oom wf 


| WAITE MANUFACTURING DIVISION, CLEVELAND, OHIO | 
OFFICES IN PRINCIPAL CITIES THROUGHOUT U. S. A. AND CANADA 
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—required to make a REAL BRINELL HARDNESS 


TEST.— 


The KING PORTABLE 
BRINELL is an all around 
Brinell Tester, stationary as 
well as portable. Its PORTA- 
BILITY makes it indispensable 
for large parts and for saving 


time. 


Throat 4” deep 
Gap 10” high — Wt. 26 Ib. 


ANDREW KING 
NARBERTH, PENNA. 


PORTABLE 
BERINELL 


The Portable Brinell that puts a load of 























Carbon Determinator 










Carbon and sulphur determi. 


six minutes after the molten 





nations may be made within | 


ODERN AN 


— 
v ALYSIS | 


| 
| 


metal is taken from the fur. | 
nace. Accuracy is not sacri. | 


ficed for speed. The molten 


metal is poured into the | 


Specimen Mold. The result- 
ing test specimens are 
weighed and placed in com. 


bustion boats for carbon and 


sulphur determinations. The | 


carbon is determined accu- 
rately by combustion-voly- 
metric methods and the sul. 
phur by the combustion- 
titration method. 


SPECTROGRAPH 





A complete line of spectrographic equipment—Spark 
Source Unit—D.C. Are Source Unit—A.C. Are Source 
Unit—Densitometer for 4” x 10” plate or film spectro- 
gzram—Plate or Film Dryer—Plate or Film Developing | 
Machine — Calculating Board—Specimen Mold —are | 
available. Spectro-chemical anaylsis of metals can be 

made within plus or minus 2%. 


Write for Details 


733 





ARRY W. 


B Roselawn Avenue 


DIETERT CO. 


Detroit. Mic higan 
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Temperature: 
for Executing 
Defense Contract: 


CATALOG F-241 contains de- 
scriptions and illustrations of 
Burrell High Temperature Box, 
Muffle, Pit and Tube Type Fur- 
naces for laboratory use. 


Data on automatic controls, high 
temperature combustion tubes, 
furnace pyrometers, tap trans- 
formers, sulfur removal appara- 
tus, and sulfur-by-combustion ap- 


paratus is also included. 


| BURRELL 


| TECHNICAL SUPPLY CO. 
| 1936-1942 Fifth Avenue, Pittsburgh. Pa., U.S.A. 
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A MILLI 





ON-VOLT “Candid Camera” 


FOR DEFENSE PRODUCTION 








New G-E 1000 Kv. Industrial X-Ray Unit Cuts Hours and 
Days from Inspection Time ** Tells ‘Inside’ Story 


Already at work inspecting important defense production, 
the unit shown above is one of the first 10 G-E million-volt 
industrial x-ray units to be installed by America’s leading 
manufacturers of the material to stock the arsenal of 
democracy. 


A full answer to imperative defense demands that required 
an accurate, high speed method of inspecting large castings, 
pressure vessels, and weldments, this new G-E unit will 
take radiographs through various metal thicknesses — from 
one inch on up—in seconds and minutes as compared with 
the hours and days formerly required to do the same job. 


Important, too, is the fact that with the million-volt unit it 
is not necessary to prepare, or “block out,” the casting even 
when the area to be x-rayed consists of widely varying metal 
thicknesses. 


Not only will this new unit do the job faster—it does it 
better. Because of the unusual degree of sensitivity of the 
radiation produced by the 1000 kv. unit, it produces films 
which provide a wealth of sharp diagnostic detail. Detail that 
tells the full ‘inside story” of the continuity of internal metal. 


DECEMBER, 1941 


Completely shockproof, the G-E million-volt unit provides 
100 per cent electrical safety, simplicity of operation, and 
flexibility of application. Like all other G-E Industrial 
X-Ray Units, it is designed expressly for, and built to with- 
stand the rigorous service expected of, industrial use. 


G-E X-Ray offers you a complete line of industrial x-ray 
apparatus—with a full range of power up to and including 
one million volts—in a wide variety of types to meet every 
requirement. It also offers you the services of its corps of 
experienced industrial x-ray engineers in applying just the 
right unit and method to meet your individual need. To 
get full information about the new G-E million-volt unit, or 
to request the services of G-E x-ray engineers in applying 
x-ray to your problem, write, today, to Department R212. 


GENERAL @ ELECTRIC 
X-RAY CORPORATION 


2012 JACKSON BLVD. 


CHICAGO, ILL., U. S&S. A. 








953 














ore 


* 


i e eens eh ae 
oath Pw 
—_ 


wo you, as with us, 
defense comes first. Our 
output of optical Instruments 
is being rapidly increased to 
meet the defense emergency. 
We will endeavor to give our 
customers the best service 
possible under existing cir- 
cumstances, and ask your 
sympathetic cooperation. 





Today... I Helped a Man Make Sugar in Cuba 


NEORGE HuGHES has never seen a 


J field of cane bowing in the winds 
nor heard the crushing rumble of huge 
cylinders pressing out the juice. But, 
in the cube of sugar he drops into his 
cup, he can see the summation of his 
work. He is one of the many skilled 
workmen who help to make the Bausch 
& Lomb Saccharimeters. 

The Bausch & Lomb Saccharimeter 
is made by American workmen, in an 
American plant. It measures standards 


of quality for the sugar that sweetens 
America’s coffee—frees the sugar re- 
finers of the New World from European 
dependence. 

The Saccharimeter is but one of the 
thousands of scientific optical instru- 
ments made by Bausch & Lomb and 
widely used in the varied fields of edu- 
cation, science and industry, control, 
inspection and measurement. 

Rarely are you directly aware of the 
benefits that such optical instruments 


rendér—yet they make your life fuller 
—richer 
The superb beauty of today’s motion 


and vastly more complete. 


the accuracy of medical diag- 
the bullet-like speed of airplanes 
-testify to the advancements in opti- 


pictures- 
nosis 


cal science. 


BAUSCH & LOMB 


OPTICAL CO. ¢ ROCHESTER, NEW YORE 
ESTABLISHED 1853 
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lor the really important developments 


In physical testing methods and equipment 
& sh 


we builders of many of the 


machines which are now standard 











knowledge acquired by our organiza- 
tion through long years of experience 
equipment for testing soils, asphalt, in the materials testing field. 
concrete, wood and metals; producers 


of the accepted testing machine for the 


Saas 
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dynamic strain measurement and 
stress analysis. 


But our work is not done—develop- 


Baldwin Southwark Division, The 
Baldwin Locomotive Works, Philadel- 
ement and concrete industry; and de- 

i phia; Pacific Coast Representative, The 


velopers of the high magnification Pelton Water Wheel Co., San Francisco. 


stress-strain recorder, Baldwin South- 


wark has contributed materially to a = SS ae WRITE 


ment will continue. With the coopera- TODAY The Siniaweh Loargff 


tion of Industry we are applying to the FOR TESTING EQUIPMENT 
BULLETIN 7 


107 


development of testing equipment the 


The SOUTH- 
WARK-TATE- 
EMERY, 
America’s fastest 
selling physical 
testing machine. 


the advancement of physical resting. 


BPD) 


Our present line includes a wide 
variety of physical testing machines 


and instruments for both static and 


= 
] 
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DIVISION OF 
THE BALDWIN LOCOMOTIVE WORKS 


tebbeleietahtetle! 


THE BALDWIN 
GROUP 














Students of history can't keep pace with the 
change in boundaries or the industrial progress being made 
today in behalf of National Defense. This program will be 
recorded in the history books of tomorrow as an unprece- 
! dented achievement. 


For our part, we're glad for the opportunity to contribute 
the experience we have gained from years of leadership in 
the production of electric furnace steel. This experience 
and our rapidly increasing facilities are being devoted to 
National Defense needs. 


THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 


TIMKEN - 


ALLOY STEELS 
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4-Week Answer 


TO CONTROL 
PROBLEMS! 





Exclusive group-drive feature of 
Foxboro Potentiometer Controllers 
enables initial economy without re- 
duction in efficiency. A single motor 
drives up to 8 instruments! 


Dependable Heat-Control available FAST through 
Foxboro Potentiometer Controllers! 


When tough heat-treating specifications on 
defense orders “put you on the spot’’ for preci- 
sion automatic control .. . non-recording, two- 
position Foxboro Potentiometer Controllers can 
pull you out of it fast. They're available for 
delivery within three to four weeks, without any 
compromise in quality ! 

These trouble-free pyrometers are earning an 
outstanding reputation for dependability. Many 
industries now regularly re-order them by pref- 
erence, after comparing results of original instal- 
lations. Every detail of construction is designed 
for utmost simplicity . .. to make precision opera- 


tion easy . .. to eliminate wear and maintenance 
troubles... to insure sustained control-accuracy! 
For example, the Foxboro fixed slide-wire con- 
tact makes possible exact, knife-edge detection 
and the use of large trouble-proof parts. Another 
advance is the extra-large setting-dial that makes 
precision setting as easy as tuning a radio! 
Get the full story on Foxboro Potentiometer 
Controllers ...the precision pyrometers that can 
be obtained promptly. Write for Bulletin 202-3. 
The Foxboro Company, 54 Neponset Avenue. 
Foxboro, Massachusetts, U. S. A. Branches in 
principal cities of United States and Canada. 





OXBOR 





DECEMBER, 


1941 



















Reg. U. 8. Pat. Of 


Potentiometer Controllers 
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BERYLLIUM: ITS PRODUCTION AND 
APPLICATION 
Published by the Zentralstelle fur Wissenschaftlich- 


Technische Forschungsarbeiten des Siemens-Konzerns 


Translated by R. Rimbach and A. J. Michel 


“About two-thirds of the text is devoted to a consideration of the 
metallography and physical properties of Beryllium and its alloys. 
The remarkable mechanical characteristics of some of these are 
dealt with in detail and the subject of age hardening which has 
been investigated with the aid of X-rays is given prominence: 
this portion is well illustrated with photomicrographs, X-ray 
photographs, equilibrium diagrams and other diagrams showing 
changes in various electrical and mechanical properties following 
alteration in composition or treatment. The volume forms a mine 
of useful information . . . full of new facts about this interesting 
metal.”"—CHEMISTRY AND INDUSTRY. 


CONTENTS: Introduction. Outline of the Research Program 
on the Production and Uses of Beryllium. The Analytical 
Chemistry of Beryllium. The Occurrence of Beryllium. The 
Thermal Reduction of Beryllium. Investigations on the Dress- 
ing of Raw Beryl and on the Production of Beryllium Salts 
Suitable for Electrolysis. Electrolytic Production of Beryllium. 
The Influence of Bath Composition and Bath Temperature on 
the Stock-Goldschmidt-Siemens & Halske Method for the Pro- 
duction of Beryllium, Physical and Chemical Properties of 
Beryllium. The Production of Electrolytic Deposits of Beryl- 
lium by High Temperature Electrolysis. Direct Electrolytic 
Production of Beryllium Alloys. The Structure of Beryllium- 
Copper Alloys. Physical Properties and Age Hardening of 
Beryllium-Copper Alloys. Changes in the Electrical Conduc- 
tivity and the Volume During Age Hardening of Beryllium- 
Copper Alloys. The Changes in the Modulus of Elasticity 
During Age Hardening of Beryllium-Copper Alloys. Changes 
in the Microstructure of Beryllium-Copper Alloys Due to Age 
Hardening. X-ray Investigation of the Age Hardening Process 
in Beryllium-Copper Alloys. Theory of the Age Hardening 
Process Based on the Investigation of Beryllium-Copper Alloys. 
The Effect of Small Additions of Phosphorus on the Age Har- 
dening of Beryllium-Cooper Alloys. Ternary Copper-Base 
Alloys Containing Beryllium. Beryllium-Nickel Alloys. Beryl- 
lium Iron Alloys. Magnetic Measurements of Iron-Beryllium 
Alloys. Aluminum-Beryllium Alloys with an Appendix on Sili- 
con-Beryllium Alloys. 331 pages, 198 figures $10.00. 


SILVER IN INDUSTRY 


Edited by Lawrence Addicks 
Consulting Engineer 


Edited by Dr. Lawrence Addicks, eminent consulting engineer and 
former president of the Electrochemical Society, the book contains 
the an of thirty contributors, each of whom is particularly well 
qualified in the field on which he writes. The tremendous bibliog- 
raphy, containing over four thousand .literature references, and a 
list of all the patents which have been issued on the industria! 
uses of silver are other valuable features of this interesting and 
timely volume. 


CONTENTS: The Background—Lawrence Addicks, Properties 
of Silver—A. J. Dornblatt, Binary Silver Alloys—A. J. Dorn- 
blatt, Ternary and Engineering Alloys Containing Silver— 
A. J. Dormblatt and A. M. Setapen, Technology of Silver— 
A. J. Dornblatt, Low-temperature Bonding of Silver—Allison 
Butts and G. R. Van Duzee, High-temperature Bonding of 
Silver—R. H. Leach, The Use of Silver in Bearings—R. W. 
Dayton and C. L. Faust, Coatings—Lawrence Addicks and 
A. J. Dornblatt, Electroplated Silver Coatings—A. J. Dornblatt 


REINHOLD PUBLISHING CORPORATION, 





A Selected list of Metallurgical books that may be of 
Service in helping to solve some of the serious 
problems in Our National Defense Program 


and A. C. Simon, Chemical and Vaporized Coatings—A, M. 
Setapen, Silver in Stationary Electrical Contacts—Lyall Zick. 
rick, C. Peterson, and F. H. Clark, Silver in Moving Electrical 
Contacts—S, B, Wiltse and H. M. Parshall, Silver as a Catalyst 
—Allan R. Day and Tony Immediata, Corrosion Resistance of 
Silver and Silver Alloys—Allison Butts and J. M. Thomas, 
The Oligodynamic Effect of Silver—A. Goetz, R. L. Tracy, 
and F. S. Harris, Jr., Silver as a Fungicide—L. W. Nielson 
and L. M. Massey, Miscellaneous—Lawrence Addicks and Ir] 
C. Schoonover, Statistics of Industrial Consumption—Lawrence 
Addicks, Summary and Conclusions—Lawrence Addicks, Ap- 
pendix I. Bibliography. Appendix II. Patent Index. Subject 
Index. 
636 pages, profusely Illustrated... .$10.00 


SAMPLING AND ANALYSIS OF 
CARBON AND ALLOY STEELS 


Prepared by the Chemists’ Committee of the Subsidiary 
Companies of the United States Steel Corporation. 


Exact chemical specifications govern the manufacture and purchase 
of steel products. 

The scope of this book includes approved procedures for sampling 
mill products, and for determining all the elements that may occur 
in steel under any conditions of combination. Methods are given 
for such infrequently occurring elements as beryllium and cerium. 
The first appendix article describes three recent new procedures for 
determination of sulphur by combustion, most desirable when it 
is impossible to obtain the sulphur content by older methods. 


CONTENTS: Sampling. Qualitative and Quick Tests {or 
Identifying Various Types of Steel. Methods of Analysis. 
Chemical Separations. Determination of Manganese. Deter- 
mination of Phosphorus. Determination of Sulphur. Determin- 
ation of Silicon. Determination of Gopper. Determination of 
Nickel. Determination of Chromium, Determination of V.»- 
adium, Determination of Molybdenum. Determination of 
Titanium. Determination of Aluminum. Determination of 
Arsenic. Determination of Tin. Determination of Cobalt. 
Determination of Tungsten. Determination of Uranium, De- 
termination of Zirconium. Determination of Columbium and 
Tantalum, Determination of Selenium. Determination of 
Boron. Determination of Beryllium. Determination of Nitro- 
gen. Determination of Antimony, Copper and Molybdenum. 
Determination of Zinc. Determination of Cerium. Appen- 
dices—1. Determination of Sulphur or Carbon and Sulphur 
by Combustion in Oxygen. 2. Discussion of Methods for 
Oxygen, or Oxygen, Hydrogen and Nitrogen in Steel. 3. Pre- 
paration, pH Ranges, and Color Changes of Various Organic 
Chemical Indicators. 4. Table of Atomic Weights, Atomic 
Numbers, and Other Physical Constants of the Chemical Ele- 
ments. 
356 pages, 20 figures.............. $4.50 


TIN 
Its Mining, Production, Technology and Applications 
by C. L. Mantell, Ph.D. 


CONTENTS: History. Physical and Chemical Properties of 
Metal. Production, Distribution and Consumption. Ores and 
Ore Deposits. Mining and Ore Dressing. Smelting and Metal- 
lurgy. Gaseous Reduction. Electrolytic Refining. Planting. Alloys. 
Hot Dipped Coatings. Foil and Collapsible Tubes. Compounds. 
Corrosion. Corrosion of Tin Plate by Food Products. Secondary 
Tin. Detinning of Tin Plate Scrap. Analytical Methods. Index. 
366 pages, 91 figures.........6045. $5.25 


American Chemical Society Monograph, No. 51 


330 W. 42nd St., New York, N. Y. 
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Flame hardening the shaft. Only the ends require hardening to resist wear on the bearing spots. 
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Workman examining hardened shafts which are now ready for assembly, 
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MAGNOLIA-AIRCO GAS PRODUCTS CO. 








This manufacturer's problem 
was to increase the service life 

of a shaft without raising the 

cost of manufacture. Original- 

ly, a softer shaft was used. It 

was heat treated, then ground 

to fit inner races which were 

inserted at each end for bear- 

ings. ‘‘Now,’’ he says, ‘thanks 

to Airco Flame Hardening sep- 

arate inner races are unneces- 
sary. No longer are expensive 
heat treating and grinding op- 
erations needed. The wearing 
qualities of the product are 
vastly improved —yet it costs 
less to build.”’ . 

Numerous other hardening 
applications are helping Amer- 
ica build better defense prod- 
ucts faster. Representatives of 
the Airco Applied Engineering 
Department will be glad to as- 
sist you in the proper applica- 
tion of flame hardening to your 
individual problem. 


sReduction 


General Offices: 60 EAST 42nd ST., NEW YORK, N. Y. 





PRINCIPAL CITIES 


. RMN 
Soe 
stg iets 


























Advertisers and their Agencies 


Air Keduction Sales Co. ........... 959 
Agency—G. M. Basrorp Co. 
Ajax Electric Co., Inc.. .Outside Back Cover 
Ajax Electric Furnace Corp. 
Outside Back Cover 
Ajax Electrothermic Corp. 


Outside Back Cover, 925 

Agency—-W. L. Towne 
Ajax Metal Co. ...... Outside Back Cover 
Alan Wood Steel Co. ............. 877 


Agency—WILLIAM JENKINS ADVERTISING 


GP Gn ks bs Cbvbau.. i 
Agency—J]. G. Kurster & ASSOCIATES 

Aivese Creme! Co, ............6: 922 
Agency—LanPHer & SCHONFARBER, INC. 

Aluminum Co. of America .. .892, 893 


Agency—Futiter & SmitTH & Ross, Inc. 


American Brake Shoe & Foundry Co. 941 


Agency—Doy.ie, Kitrcuen & McCormick, 


Inc, 
American Brass Co. | 812, 813 
Agency—Lorp & THomas, INc. 
American Bridge Co. ..... 901 


Agency—Batton, Barton, Durstine & 
Osporn, Inc. 


American Car and Foundry Co. . 922 
Agency—Swarrorp & KokEHL, Inc. 
American Chemical Paint Co. i a 
Agency—McLaAiIn ORGANIZATION, INC. 
American Electric Furnace Co. ..... 825 
American Gas Furnace Co. ........ 924 
Ampco Metal, Inc. ............... 928 


Agency—Kiau-VAan PIETERSOM-DUNLAP As- 
SOCIATES, INC. 


Amsler-Morton Co. .. 903 
Agency—WiLL1AM CoHEN Co 

American Silver Producers Research 
BR oo aS oe . 835 
Agency——-PETERSON & KEMPNER, INC. 


Anaconda Copper Mining Co. ....812, 813 


Agency—Lorp & THomas, INc. 


Anaconda Sales Co. .............. 884 
Agency—Lorp & Tuomas, INc. 
| Re: i at area 815 


Agency—RENNER ADVERTISERS 


Babcock & Wilcox Co... Inside Front Cover 


Agency— MIcHEL-CATHER, INC. 


Baker & Co., Inc. ..... a 

Baldwin Southwark Division ........ 951 
Agency—GEaArRE-Marston, INc. 

Baldwin Locomotive Works ......940, 951 
Agency—GEARE-MarsTon, INc. 

Bausch & Lomb Optical Co. ....... 954 
Agency—Cnartes L. Rumritt & Co., Inc. 

Bennett Insured Steel Treating Co... 882 

GS Lien sc vik so -0s < 818 
Agency—James TuHomMas CuirurG Co. 

Buehler, Adolph |. ...... ats oe 

Burrell Technical Supply Co. ia a 

Callite Tungsten Corp. ............ 936 


Agency—Reiss ADVERTISING AGENCY 
Canadian Radium & Uranium Corp... 887 
Carborundum Co. _Inside Back Cover 


Agency—Batton, Barton, Durstine & 
Osporn, Inc. 
Carpenter Steel Co. ............816, 817 
Agency—Beraumont, HeEtter & SPERLING, 
Inc. 
Carnegie-Illinois Steel Corp. ..... 808, 809 


Agency—Batton, Barton, Dvurstine & 


Osporn, INc. 
Chicago Flexible Shaft Co. ......... 925 


Chicago Steel Foundry Co. ......... 915 


Agency—Gace R. w AMSLEY 


Chromium Mining & Smelting Corp., 


RES Pre ee eae 
Agency—Rvusse_t T. Kevtriey, Lrp. 
Cities Service Oil Co. ..... cess Tee 


Cleveland Twist Drill Co. .......... 826 


Agency—O. S. Tyson & Co., Inc. 


Climax Molybdenum Co. ........... 878 
Agency—Donanue & Cor, INc. 
Columbia Electric Manufacturing Co. 925 


Agency—V. J. SvETE 


Columbia Steel Co. ........ 808, 809, 901 
Agency—Batton, Barton, Durstine & 
Osporn, Inc. 


Commerce Pattern Foundry & Machine 


RU 5 s\n Sas cos ch. dine deus SRS Os 819 
Agency—DenuHam & Co. 

Copperweld Steel Co. ............. 811 

Crucible Manufacturers Assn. ...... 902 

DeWitt Operated Hotels ........... 937 
Agency—SWAFFORD AND KoeERL, INc. 

fe eee 944 

ES cn nara tuh awe tes 926 
Agency—Evans Associates, INC. 

Dreisbach Engineering Corp. .... 896 
Agency—-Harry Low STONE 

Drever Co. .. Se ee 
Agency—REN NER “ADVERTISERS 

ner ae 883 
Agency—ALan B. SANGER 

UO Gia OG, oon cei ve acu auess 930 
Agency—STEWART H. ANKENEY 

Electric Furnace Co. .......... vo 
Agency—W. L. Wricut Co. 

SO ae eee a 829 
Agency—Harrison S. Burson 

Electro Metallurgical Co. ..... ake: ae 

Engelhard, Inc., Charles ........... 900 

I ee os ia ey 837 


Agency—E. H. Brown ADVERTISING AGENCY 


Eutectic Welding Alloys, Inc. 
Firth-Sterling Steel Co. ............ 910 


Agency—SMITH, TAYLOR & JENKINS, INC. 
Foote Mineral Co. 
8 SE ar 957 


Agency—Horton-Noyes Co. 


General Electric Co. .............. 840 
Agency—LEIGHTON & NELSON 

General Electric X-Ray Corp. ...... 953 

General Plate Division .......... 836 
Agency—SUTHERLAND-ABBOTT 

Great Lakes Steel Corp. .......... 939 
Agency—Ketcuum, MacLeop & Grove, INc. 
OI Tr NG 555, orcs Fcbiah ctl slate 916 
Agency—Peterson & KEMPNER, INC. 
Ilinois Clay Products Co. ......... 924 
IMinois Testing Laboratories, Inc. .... 904 
Indium Corp. of America .......... 932 
Agency—WayYNE SWANSON 

Se: SD. ak ns ev davamae sie 842 


Agency—BEHEL AND WALDIE AND BriGGs 


International Nickel Co., Inc. ...838, 891 


Agency—-MARSCHALK AND Pratt, Inc. 


Jackson Iron & Steel Co. .......... 828 
Agency—Harrison S, Burson ; 
ee SE EE at ee 2 946 
Johns-Manville Corp. ............. 824 
Agency—J. Water THompson Co. 
oy eee . 944 
Lebanon Steel Foundry ............ 934 
Agency—Foutz-WeEsSINGER, INC. 
Leeds & Northrup Co. ............ 894 
Lenape Hydraulic Pressing & 
TE ei CEDARS Cf 6-00.00 4 60k 929 
Agency—RENNER ADVERTISERS 
ee eee eee 920 


Agency—GRISWOLD-ESHLEMAN Co. 


Lindberg Engineering Co. ......... 919 
Linde Air Products Co. ........ > ea eee 
ERR Ge, bs ban. cutie vc. van 907 


Agency—Sa.Les DESIGNERS 


Mac Dermid Inc. ........... Rey 
Agency—REMSEN ADVERTISING AGEN < y, Inc 


Mahr Manufacturing Co. .........-9)7 
WOU, WOE db owed sabe ss: . 92) 
McKenna Metals Co. ...... wa 925 


Agency—Sykts ADVERTISING AGENCY 
Meehanite Research Institute 


Agency—WaLkER & Downing 963 
Merrimac Division ......... my 889 
Agency—GARDNER ADVERTISING Co. 
Metal & Thermit Corp. ........... 912 


Agency—SHELDON, Morse, Hutcurns & 
Easton, INc. 


Metals Disintegrating Co., Inc. . . 927 
Agency—J. Horace Lyte Co. 

Metals & Controls Corp. Ip Ret 836 
Agency—SUTHERLAND-ABBOT1 

_ . BRR 810 
Agency—Fox & MACKENZIE 

Molybdenum Corp. of America . . 899 
Agency—SMItTH, Taytor & JENKINs, Inc. 

Monsanto Chemical Co. ........... 889 
Agency—GARDNER ADVERTISING Co. 

National Steel Corp. .............. 939 
Agency KetcHuMm, MacLeop & Grove, Ine. 

New Jersey Zinc Co. .......... 3 

SN RI iin dicts cc cadcueen 931 
Agency—O. S. Tyson & Co., Inc. 

eee Gd oc tins sce .... .880, 881 
Agency—Joun W. Optin Co., Inc. 

Ohio Crankshaft Co. ........... 913 
Agency—GRISWOLD-ESHLEMAN Co 

Pangborn Corp. ....... aN 886 

Picker X-Ray Corp. .... 943 

Pittsburgh Lectrodryer Corp. 923 

Radium Chemical Co., Inc. 947 

Reinhold Publishing Corp. 
Book Department ....... 937 

Republic Steel Corp. ....... 949 
gency—-MeELpRUM & Fews SMITH, IN¢ 

St. Joseph Lead Co. ..... 38 
Agency—FRank Best & Ci 

Salem Engineering Co. ... 823 

Scomet Engineering Co. ; 37 

Scott Co., Henry L. ...... 942 
Agency—RIcHARD THORNDIKI 

Spencer Turbine Co. ...... 19 
Agency—W. L. Towne 

Standard Steel Works Division 10 
Agency—GeEareE- Marston, IN¢ 

Stuart Oil Co., Ltd, D. A. ..... 14 
Agency—RvussE_t T. Gray, INc. 

Superior Tube Co. ......... 35 
Agency—RENNER ADVERTISERS 

Thermal Syndicate, Ltd. ... 588 

Timken Roller Bearing Co., . 
Steel & Tube Division .... 52 

Titanium Alloy Manufacturing Co... 397 


Agency—Apvpison Vars, INc. 


Union Carbide and Carbon Corp.. .822, °27 
i. Geen Corps... 520-0 808, 809, 991 


Agency—Batton, Barton, DvuRstTIN! & 
Osporn, Inc. 


U. S. Steel Export Co. ..... 808, 809, 901 


Agency—Batton, Barton, Duvurstini & 
Osporn, Inc. 
Upton Electric Furnace Division ..... 819 
Agency—DeEnuam & Co. 
Vanadium Corp. of America .....820, 821 
Velen Ger. i... ....<.. 908 


Agency—BippLe Co. 


Westinghouse Electric & Manufactur- 


ree ae 814 

Agency—Fvutier & Smitu & Ross, IN: 
Ee Se 2 SP er 937 

Agency—Cuas. Darras Reacu Co. 
Wilson Mechanical Instrument Co. .. 945 








FRANK J. ENRIGHT, Advertising Manager, 1133 Leader Bldg., 


WILLIAM P, Winsor, Business Manager 
Advertising and Executive Offices: 330 West 42nd St., New York, N. Y. 


* 


ie 





Cleveland, O. 


JoHN G. BELCHER, Western Representative, 310 South Michigan Ave., ag he Il. 


LuE L. STEARNS, 


District Manager, 330 West 42nd St., New York, N. 


RoBERT N. CAIRD, JR., District Manager, 330 West 42nd St., New Yort, N. 4 


960 


METALS AND ALLOYS 


HUGHES PRINTING CO. 
EAST STROUDSBURG, PA. 
PRINTED IN U. S. & 














.We pay our men 


to help You! 











( ) R Refractory Engineers are on our payroll, but their work can show 


up in your produc tion schedule. Eve ry man has spent at least five years, 


and some as many as twenty-five years, studvi ing the applications of super re- 
factories, their proper selection and use. While he is not a Jack-of-all Trades 
he does have a wide background of practical experience in many fields 
where refractory materials are used. He brings to your refractory and furnace 
problems not only his own judgme nt and experience but also, in addition. 
the engineering skill, ceramic knowle dge and manufacturing tec ible of 
the entire Cabecondun organization, the oldest produce rof electric furnace 
super refractories. 


This service is important to you because it can he ‘Ip: vou find ways of increas- 





ing furnace output, re -duci ‘ing sis s and increasing the life of your refrac- 
tories. Why not call on us at once? 


REFRACTORY 


CARBORUNDUM 





THE CARBORUNDUM COMPANY 


Refractory Division, PERTH AMBO Y, N. J. 


District Sales Branches: Chicago, Philadelphia, Detroit, Cleveland, Boston, Pittsburgh Distributors: McConnell Sales and 
Engineering (¢ orporation, Birmingham, Ala.; Christy Firebrick Company. St. Louis, Mo.: Harrison & ( ompany, Salt Lake 
City, Utah: Pacific Abrasive Supply Company, Los Angeles, San Francisco, Calif Denver Fire Clay Company, El Paso 
Texas; Smith Sharpe Company, Minneapolis, Minn. 


Carborundum is a registered trade-mark of and indicates manufacture by The Carborundum ¢ ompany 
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For Melting 


Surface 
Hardening 


Heating 


Continuous 
Heat Treating 


Ajax-Northrup Furnaces have 
pioneered in the production 
of many of our new alloys 
requiring high aepeinn 
and are now revolutionizing 
straight line production in 
forging, upsetting, surface 
hardening, eit treating and 
brazing operations, 
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AJAX-NORTHRUP FURNACES 


Crucible Steel Company of America uses nine AJAX-NORTHRUP Ind: 
Furnaces with melting capacities ranging from 50 to 2000 lbs. and loca 
their three principal plants. The illustrations above show three furnaces 
for the production of stainless and other types of alloy steels, at their Har: 
N. J. Plant. 

The capacities are 50, 300 and 2000 Ibs. per melt. All three are ope: 
alternately for the quantity production of alloys, and the 50 and 300 Ib 
naces are used for the production of ALNICO. 

The advantages are as follows: 

Uniform distribution of alloys in melt, particularly aluminum. 

Rapid melting and solution of Alnico, thereby decreasing losses by « 
dation. 

Control of temperature. 

Ability to reclaim alloys with minimum loss, particularly Alnico. 

Ability to pour direct from the furnace into the molds, thereby keeping 


gas absorption of the metal to a minimum. 


AJ 33D 
ASK FOR THE AJAX-NORTHRUP BULLETINS 


AJAX-NORTHRUP MELTING FURNACE CAPACITIES: ONE OUNCE TO EIGHT TONS 


ELECTROTHERMIC CORPORATIOI 


AJAX PARK - TRENTON - NEW JERSEY. 










AS $ O C1 AT E MEAAKMITAL CO, Non-Ferrous ingot Metal for foundry use 


AJAX ELECTRIC FURNACE CORPORATION, Ajox-Wyatt Induction Furnaces for meiving- 





